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BABBITTING OR LINING UP. 


By J. CLements. 


Ir has been said that if Izaac Babbitt 
could only see some of the metals that 
are reckoned ‘‘ Babbitt Metal,’ though 
very often called by various names—fancy 
trade and otherwise—he would probably 
at once disclaim any connection with 
many of them; but, on the other hand, 
in some instances the addition or modifi- 
cations of his “alloy’’ of white metal 
have been very consistently thought out, 
and, as @ consequence, meet the require- 
ments that probably did not exist in_ his 
time. Thus great changes are constantly 
taking place. Formerly, a few brasses 
were lined as we called it, or rather 
term it in shop practice, but now whole 
sections of engines, such as bedplates, 
etc., are Babbitted. 

Much preparation has to be made for 
these, and if of a repetition character, 
jigs for the various parts are made very 
carefully and put in use. To define, or 
say jigs should always be used, would be 
misleading, as this can only be decided 
according to the number of linings 
wanted, or if it is regular or standard 
work, 

In the illustration No. 1 will be seen 
a group of brasses; these have specially 
dovetailed pieces cast in them for hold- 
ing fast the lining, and they were lined 
with an exceptionally good quality of 


Babbitt, much resembling the original 
specification. These were lined up in what 
might be termed a crude way, but there 
was reason for it. 
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The castings were first made in the 
ordinary way, being cored out, but with 
cores that left several recesses, then 
simply fettled; next cores were again 
made but less in diameter than the brasses 
would require to be when bored out; to 
allow for this, the brasses were next 
placed on the plated floors of the foundry> 
cores laid in and as near the centre as 
possible, and run up with the white metal 
or Babbitt. Now in this case I had up- 
wards of 1,000 brasses to line up, and 
afterwards when the cores were cleaned 
out they were sent right away to be 
finished and bored out to size, and the 
ends radiussed at the same operation. 
This was a case in point of not wanting 
a mandril; the Babbitt metal in this case 








lined, and they are lined with the aid of 
a mandril or shaft of a given diameter. 

First, the carriages are set in an up- 
right position on a level plate, the man- 
dril or shaft being placed in position 
and should fit into the recess marked with 
a cross, the metal filling in the vacancy 
on the opposite side. When lined, the 
carriages are placed on blocks of wood in 
such a manner that the mandril can be 
driven through with a sledge hammer, by 
main force, or by hydraulic pressure, but 
the latter need not be resorted to in ordin- 
ary cases. Sometimes large centres for 
traction wheels are similarly lined, but 
if, as I have found, on being a long dis- 
tance through—18 or 20 in. say—it will be 
necessary to employ hydraulic pressure or 
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was also specially specified, belonging as 
it did to a very large Government order, 
and was a metal of great strength and 
hardness of the following composition : 


‘ Parts. 
‘oy per ... 4 
Tin us % as bh 
Antimony... ‘ ai eS 9 
Total on as - 100 


Turning again to the same illustration 
will be seen a compensating or gear 
wheel and also carriages; both of these 
classes of casting are largely used by 
makers of agricultural and traction en- 
gines. Let us take for our first example 
the lining of the carriages. In this case 
there is practically only half of the inside 


have taper mandrils. Certainly, as an alter- 
native, collapsable mandrils could be used 
if thought worth while, but when I say 
that to get a mandril out of a centre of 
such a casting of about 4 in. diameter and 
18 in. long, a pressure of from 26 to 30 
tons to the square inch has to be given, 
something can be gathered of the diffi- 
culty to be experienced unless some slight 
taper can be allowed in using such man- 
drils. In the same illustration will be 
seen one of the compensating wheels, but 
if the reader will turn to the illustration 
marked No. 2 a much better idea can 
be obtained, this being a case in point 
in which a fair amount of equipment in 
the shape of spindles and jig or mandril 
is required. 

First, there is the main portion of jig; 
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this is placed on the floor and the cast- 
ing of wheel put on same, and, as will be 
seen, this jig comes through the centre 
of wheel, The small wheels, six in number, 
seen also in illustration, are attached to 
this jig; then there are three loose 
brackets fitting same, and the wheel 
when lined has six bushes, 

When the casting of wheel is put in 
place on jig or mandril, then the spindles, 
seen also, are put in place, one end of 
each going right through casting to cen- 
tre of jig. Next, to support these, the 
brackets mentioned ‘are slipped in, these 
in turn supporting the outside ends of 
spindles ; then the brackets, being in posi- 
tion, are made fast by the small wheels 
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The small pinions for these wheels that 
fit in the recesses, shown with the spindles 
still in, are simply lined up im hole in 
centre roughly, like the first lot of brasses 
described, and bored out true to fit 
afterwards, 

Coming to the arrangement of lining 
up the engine-bed illustrated in No. 3, 
this is a case of up-to-date lining, also 
with a jig and mandrils made and got 
out very carefully. Only large or repeat 
orders would warrant the expense of such 
an adjunct. 

The bed is seen just as it had been 
lined, the jig for same is cast with 
brackets to support the shaft that runs 
from side to side. To produce the main 





being worked down. Thus the spindles 
being in place and securely held, the 
little fitting, also seen in the illustration, 
resembling a bracelet and hinged, is at 
once slipped round one of the spindles 
and fastened. This so-called bracelet has 
an aperture to form the gate for the 
metal in pouring left at each end of it; 
the metal can then be cast to form these 
bushes, the small fitting being changed 
to each spindle in succession, being un- 
hinged and the nut unloosed for the pur- 
pose, thus forming six bushes in perfect 
alignment. The spindles are afterwards 
forced out from the centre of jig by a 
ratchet arrangement to the side of cast- 
ing, and out. 


shaft linings, the caps of these are loose 
castings simply bolted down, and in run- 
ning these the caps are first taken off, 
then four pieces of asbestos millboard will 
be required one-eighth of an inch thick, 
cut to size, to place between the top and 
the bottom lining, otherwise a bush would 
be run and it would be impossible to 
separate them. When the bedplate is in 
position, by being drawn to the back of 
jig, where a lug fits into the back of 
large flange and is then fastened by bolts, 
then the shaft for the main shaft linings 
can be put in place, the caps put on and 
fastened down, and the two rings or col- 
lars that fit the shaft drawn up to one 
side of each of these linings and fastened 
B2 
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with a set pin, the other end being left 
open of each, to pour in the metal, and 
instead of pouring these bearings in @ 
horizontal position the jig and bedplate 
are raised vertically and poured, being 
raised by a travelling overhead crab, 
thus ensuring a much better job 

Then there are two bushes, shown in 
illustrations, at the other ends of bed; 
into these are put shafts for a similar 
purpose, the one running from and 
through the end bracket, the other cross- 
ing from side to side in the brackets on 
the jig. and these, when in place, are for 
running the two bushes, and must have 
collars made to fit the shafts the same as 
the main shaft, with set screws to fasten 
them, but at the end of one of each of 
them an opening must be left as a gate 








true to fit the shaft, also seen in the 
illustration, that is used in the lining 
of them. 

In the top shell will be seen three sec- 
tions of white metal and four recesses. 
Two of the recesses are left entirely for 
the rings that revolve upon the shaft 
in use for oiling purposes, they being 
self-oiling, but in the case of lining up 
the shells, these, and the two end 
recesses shown, are first filled with sand, 
and then put in the stove and dried, 
afterwards being taken and simply set 
down upon a plate or bench, the shaft 
placed in shell and the metal poured into 
the intervening spaces, the sand from the 
recesses being afterwards knocked out. 

The smaller shell shown in the illustra- 
tion beside the others, is lined from end 
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for pouring. These bushes, as also the 
main shaft linings, cannot fail, being in 
perfect alignment if carried out properly. 

Much of the woodworking machinery 
sent here from America has to be, and is, 
done in a similar manner, and ensures a 
cheap method of lining machine parts, 
though, as is often the case, when these 
linings want renewing it proves a diffi- 
cult task to people unacquainted with 
Babbitting, made more difficult by having 
to resort to makeshifts. 

Turning again to illustration No. 2, 
will be seen on the left hand side a num- 
ber of iron shells; these are for swivel 
and ring oiler carriages, and are Babbit- 
ted or lined. The two that are showing 
the channel side have already been lined 
up; these are first numbered and bored 


to end, excepting a slight rebate at each 
end, and as these shells are not tinned 
first, sometimes as an extra precaution 
holes are drilled partially through the 
shells to make the linings doubly secure, 
as the holding of same is purely mech- 
anical, With the contraction of the 
metal that must take place upon solidifi- 
cation, precautions such as these are 
very necessary. 

The bearings or brasses I shall next 
speak of and illustrate are generally 
called quarter-brasses (see illustration 
No. 4) in engineering practice, because 
each brass is only one-fourth of a com- 
plete set, unlike the generality of the 
castings which are in two halves. Each 
brass after being machined is numbered 
to its fellow one, and is then ready for 
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lining. How they fit together can be 
seen ata glance. In lining these up each 
one has to be treated separately; the 
mandril or shaft is stuck up, and each 
part is placed against it, the sides looked 
after, thin strips of wood being placed 
between shell and mandril, that reach 
from top to bottom of shell or brass, these 
to be the thickness of lining required. 
Sand is then rammed round, and when 
this is done one or two box or mould 
parts that are generally at hand in any 
foundry are used to ram them up in; the 
pieces of wood are then withdrawn. Iron 
can be used for the same purpose, and 
with the same object in the latter case, 
given diameters of iron will leave the re- 
quired thickness; the linings are next 

yured. 

The illustration shows two sets of these 
brasses before lining, and the rebates that 





When the brass is well covered, the 
surplus deposited can be wiped off with a 
little bunch of tow, cotton wool or waste, 
then if a complete mandril is being 
used for the lining up, the brass should 
be placed at once on mandril whilst hot 
and dripping with the tin or metal; then 
the metal should be poured. This is the 
true way of Babbitting, and effects a 
combination of the brass and lining that 
cannot be separated if properly done, 
unless melted out; and, further, the 
brasses treated thus, with the aid of a 
properly constructed mandril, should re- 
quire no more finishing to be put into 
use at once, or of coring any apertures 
for holding linings. 

One other aspect of Babbitting and 
lining only shall I endeavour this time 
to touch upon, and that is the linings of 
white metal that are cast independently. 
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hold the lining will be seen. In casting 
these, cores are used to leave these re- 
bates in the casting, so that when they are 
lined the Babbitt cannot be removed 
without melting it out. 

The sets of these brasses are afterwards 
assembled according to their numbers 
and bored out in the lathe. 

The foregoing is a summary of many 
brasses and linings that are Babbitted, 
but in the case of many other “ brasses ”’ 
and bearings, they are first cleaned up 
and tinned, this being the strictly proper 
and approved way of Babbitting. 

The brasses being cast, and cleaned 
sufficiently on the channel] side for tin- 
ning, are then heated over a small stove 
or Bunsen burner, spirits of salts or borax 
being used as a flux, a stick of tin or a 
stick of the same kind of metal being 
used in the tinning as for the Babbitting. 


They are generally cast in sand from 
strips or patterns, these being the full 
length of the brasses they are intended 
for, and of the same radius, the edges 
being of rebate or dovetail form, the 
brasses or shells are cast with recesses 
to receive these, which are driven in with 
the aid of lead-hammers, etc. When the 
number required are in, they are then 
transferred to the lathe and _ bored 
out to the required diameter. In this 
case a stiff metal is required and should 
really be a white brass. The following 
would suit :— 


arts. 
Copper ... — pi 5 
in an _ we : eo, an 
Zine wn ed hee on on a 
Total ... ees eee «. =104 


Many more mixtures might be given, 
including many that contain a given per- 
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centage of iron, but approximately the 
mixture of many of the cheaper Babbitts 
are as follows :— 


Parts. 
Lead se... . 7 
Antimony : 16 
in woe ase : - aoe 6 
Total ... 


. 100 

Some makers believe in one thing for 
addition and some another, but price, 
while sometimes of minor importance, is 
often a large factor with many firms who 
buy their white and Babbitt metals. Per- 
sonally, I believe in an addition of iron 
and copper to “white brass” and 
copper to Babbitts or white metals 
generally, especially for linings of a heavy 
character, to prevent the metal spread- 
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THE PRIDMORE ROCK - OVER 
DROP MOULDING MACHINE. 


Tue first Pridmore moulding machine to 
be designed was of the stripping plate 
type, admittedly a rapid machine, but its 
use is limited in a measure to the mould- 
ing of patterns from which there are a 
number of castings required. There are 
many foundries in which stripping plate 
machines cannot be used to advantage on 
account of there not being a_ sufficient 
duplication of castings to warrant the fit- 
ting up of the necessary patterns and 
stripping plates. It is for use in such 
shops as these that Mr. Pridmore has de- 
signed his Rock-over Drop machine. 

In order that the description of this 
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Fic. 1.—DETAILS OF PRIDMORE ROCK-OVER DROP 


MOULDING 
A—Frame balance springs. 
B Flask balance springs. 
C—Self-adjusting flask rests. 
D—Screws for regulating height 
of table to flasks of 
different depths. 
E—Draw arms. 


ing or being swaged under heavy loads. 
But for quick running and _ light 
machinery, the contents of antimony 
will be quite sufficient in most cases. 

Many other classes of work, such as 
motor work, might be included, but 
for the present I will conclude my talk 
on Babbitting with this proviso :—Never 
overheat the metal, as owing to the vola- 
tile nature of antimony, the mixture of 
metal will soon be changed and unfit for 
use; in fact, if the metal is burnt, it 
will crumble in use. Never heat in a 
crucible what can be done in a boiler. 

——o-- — 

Fire broke out in the roof of the 
engine-house at Messrs. Laidlaw’s 
foundry, Glasgow, during the month, 
doing damage estimated at £150. 


MACHINE. 


F—Adjustable clamping rod. 
G- Clamping rod hook. 

H - Frame stops. 

I—Spring adjusting bolts. 
J—L mit screws. 

K—Foot lever. 
L—-Supporting arms, 


Rock-over Drop machine may be more 
readily understood, reference should be 
made to the accompanying illustrations 
which show the machine fitted with a ring 
pattern. The different views in the order 
in which they are given (Figs. 2 to 5), 
show the positions the machine assumes 
while in course of operation. 

As its name implies, the two main opera- 
tions of this machine consist of rocking 
the pattern over and dropping the mould 
away from the pattern. It can readily 
be seen that the nature of the rocking- 
over movement is such that facility 1s 
practically the only essential feature, but 
the dropping of the mould away from the 
pattern is the operation which must be ac- 
complished with the greatest degree of 
accuracy ; the movement of the adjustable 
table must be absolutely true. 

By referring to the detailed view of the 
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machine (Fig. 1), it will be seen that the 
adjustable table consists of two movable 
draw arms (E), which travel vertically 
on two parallel steel uprights, and two 
self-adjusting flask rests (C) which are 
automatically adjustable to crooked 
bottom boards and to the variation 
in thickness of bottom boards and depth 
of flasks. These flask rests are connected 
with the draw arms by means of screws 
(D) which regulate the height of the table 
according to the depth of flasks to be 
used. Limit screws (J) are used for limit- 
ing the upward movement of the adjus- 
table table. The weight of the flask and 


rod is accomplished by the use of a clamp- 
ing rod hook (G). Frame spring balances 
(A) are used to facilitate the operation of 
rocking over, and the limit of motion is 
determined by the coming in contact. of 
frame stops (H). The tension of both sets 
of springs can be readily regulated by 
firmly grasping them with both hands and 
twisting them forward or backward as 
may be required, spring adjusting bolts (I) 
being employed to take up or release the 
tension. The dropping of the mould away 
from the pattern is accomplished by the 
use of a foot lever (K), and the flask 
balance springs should be so adjusted that 





Fic, 2.—FLASK RAMMED{UP“AND CLAMPED ]TO:ROCK-OVER FRAME ; 
PRIDMORE MOULDING MACHINE, 


mould is perfectly counter-balanced and 
centrally supported by supporting arms 
(L) acting in conjunction with flask balance 
springs (B), which are capable of rapid 
adjustment to the weight to be supported. 
The clamping rod (F), which can be ad- 
justed to flasks of different widths and 
depths, is so designed and fitted that the 
clamping of the bottom board and flask to 
the rock-over frame is performed at one 
operation, and in such a manner that it 
is absolutely impossible for either board 
or flask to shift while the mould is being 
rocked over. The instantaneous fastening 
and releasing of this adjustable clamping 


their tension will be sufficient to carry the 
table upward to its highest position after 
the pattern has been rocked back, thus 
obviating the necessity of the operator’s 
stooping down for the flask to set it off on 
to the floor. 

The operation of fitting patterns to this 
machine is an exceedingly simple one, and 
it can be performed very rapidly. Either 
wooden or metal patterns may be used. 
They should be firmly fastened to the pat- 
tern plate, which can be made of either 
wood or iron. Its upper surface should 
conform to the parting outline of the pat- 
tern which, in the majority of cases, will 
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be straight. This pattern plate, which 
should be made with ears, and fitted to 
accommodate the flasks to be used, is 
attached to the rock-over frame by means 
of bolts, which pass through four holes 
that are drilled in the frame. 

This manner of attaching the pattern 
plate to the rock-over frame possesses ad- 
vantages over spring latches or other in- 
accurate methods, as the frame is ac- 
curately milled on its upper surface, and 
if the pattern plate is at all uneven, as 
will frequently be the case, it will be 
sprung perfectly straight, the bolt holes 
being located one at each of the four 
corners of the rock-over frame. The cope 
part of the pattern, if it is perfectly flat 


PRINCIPLES AND PRACTICE OF 
FOUNDRY WORK.* 


By Mr. Rosert BucHANnan. 


THERE are two main ideas usually held 
regarding foundry work, and they are 
these. One idea is that it is so simple, and 
especially grimy, as not to be worth serious 
study. The other idea is that foundry 
operations are so complex, and so subject 
to causations unexplained and unexplain- 
able, as to make the study of foundry work 
too hopeless a task if one seeks for definite 
conclusions and definite results. 

Between these two extremes there lies 
a middle field of ascertained fact helpful 





Fic. 3.—FLASK ROCKED OVER ; PRIDMORE MOULDING MACHINE. 


or has sufficient draft to permit of “ lift- 
ing off,” can be made on a stand or 
dummy such as is illustrated in Fig. 6. 
But if the mould cannot be lifted off with- 
out breaking, a regular stripping plate 
machine should be used. 

These machines are now being placed on 
the market by Messrs. J. W. Jackman & 
Company, Limited, of Caxton House, 
Westminster. 

anes Sane 


Street, Preach & Tozer, Limirten, 
Pheenix Steel Works, Rotherham. have 
removed their London offices to 15, Vic- 
toria Street, S,W. 


to the foundryman, and beyond the field 
of fact is a region of probability. 

Most practical foundrymen are firmly of 
opinion that nothing of value regarding 
the business can be learnt outside of the 
foundry. One cannot, of course, learn 
foundry work by reading books, any more 
than one can learn to play the violin by the 
same method. 

[ am glad to bear testimony to the fact 
that in Great Britain we have the happi- 
ness to possess in our foundries workmen 


* Abstract of Paper read before the Cleveland 
Institute of Engineers. A brief report of Mr. 
Buchanan’s paper and the discussion thereon 
appeared in our April issue. ; 
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unsurpassed anywhere in the world. I re- 
gret that as regards the managers and fore- 
men the same cannot be said. Here and 
there there are exceptions, of course; but, 
on the whole, in their particular positions 
they are not so able as the workmen are 
in their line of work. 

To this it may be objected that, as most 
foremen at least are drawn from the ablest 
workmen in the foundry, the objection 
cannot apply. Quite so, but from the 
managers and foremen are required prac- 
tical skill, plus something else. That some- 
thing else is technical knowledge, and 
technical knowledge is simply getting to 
know all that can be learned regarding the 
laws governing the actions, changes, and 
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allowing copious gases to pass freely, hold 
molten metal within well-defined boun- 
daries. 


Moulding Sand. 


All the materials used in connection with 
the making of moulds into which metal is 
run for the making of castings, possess cer- 
tain qualities, one or more of which is 
made use of by the moulder. The part of 
the mould or core which comes in direct 
contact with the molten metal is invariably 
formed from a mixture of which silica or 
sand forms the greater part. The only ex- 
ception is when iron moulds, either as a 
whole, or in part, are used to form “ chill ” 
castings; that is, castings having a 





Fic. 4,—CLAMPING ROD RELEASED AND MOULD DROPPED AWAY FROM PATTERN ; 
PRIDMORE MOULDING MACHINE. 


conditions of the materials with which he 
works. 

There is this to be said however; a prac- 
tical foundryman with no technical train- 
ing is to be preferred to one having a 
technical training but no practical know- 
ledge. The practical foundryman with 
technical knowledge is infinitely superior 
to either, and there is an urgent demand 
for men thus equipped, a demand that is 
not being fully satisfied. 

The problems daily confronting the 
foundryman are of no ordinary or simple 
character. With sand, and clay, and 
straw, symbols of instability through all 
the ages, he forms moulds which, while 


hardened surface due to the quick cooling 
of the iron run into the chill mould. 
Silica, or sand, is infusible at the highest 
temperature obtainable in ordinary work- 
shop practice. Hence its use in foundries 
as the material used for direct contact 
with metals. Silica by itself, however, 
wants one quality which must be pre- 
sent before moulds or cores can be made. 
That quality is cohesion or “bond,” and 
is wholly absent when the sand is pure 
silica, as in the case of “silver” sand. ‘The 
substance present in moulding sand, then, 
is something which not only binds the 
particles of sand one to another, but at 
the same time keeps them in the certain 
Cc 
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definite position into which they are put 
by the workman. 


Clay, or Silicate of Alumina. 

The material which forms the cohesive 
substance or bond in moulding sand is clay, 
or as the chemist calls it silicate of alu- 
mina, because it is a compound of which 
silica and alumina are the component 
parts. 

The proportion of clay usually found in 
moulding sand ranges betwixt 4 and 
14 per cent., the higher amount being un- 
suitable for moulds which are not dried. 


silica, alumina, and lime is very readily 
fused. 

The fusing of core cand is, however, not 
common, and probably takes place only 
when appreciable percentages of lime are 
present. Before this can happen simply 
from excess of clay, a certain condition has 
probably arisen which renders a core or 
mould useless for the purpose intended. 
The condition is that of impenetrability to 
gases. No matter what qualities materials 
for core-making or moulding purposes may 
possess, they must possess. one special 
quality, namely, that of being readily 





Fic, 5.—PATTERN ROCKED BACK AND FLASK RAISED READY TO BE SET OFF ; 
PRIDMORE MOULDING MACHINE. 


The admixture of sand and clay may 
have the latter in such excess as to lower 
the fusing point sufficiently to cause cores 
made from such sand to frit, or partially 
fuse, when surrounded by the molten iron. 
This is not a common occurrence, but when 
it does occur it causes very considerable 
trouble to get the cores out of the cast- 
ing, these being almost as impenetrable as 
the metal itself. At this point it may be 
observed that the fusing or melting point 
of any mixture of two or more elements 
or oxides of elements, whether metals or 
non-metals, is almost invariably lower than 
the mean of the individual melting points 
of the elements forming the mixture. 
Silica or alumina is each of them infusible, 
but a mixture of the two is readily fused. 
Lime is also infusible, but a mixture of 


penetrated by the gases generated by the 
molten metal when poured into the mould. 

The amount of cohesive matter or bond- 
ing material is thus limited to such an 
amount as is not sufficient to destroy the 
porousness of the sand, so that gases 
readily pass through it when rammed firm 
enough to resist the penetrative power of 
metal. 

It is to be observed that when a nice 
smooth «urface is formed on a casting, it 
is derived from solid carbon or from the 
gaseous hydro-carbons, or from both of 
these. Mineral blacking (usually made 
from the carbon deposits found in gas work 
retorts), plumbago, and charcoal are 
examples of solid carbons used. Coal-dust 
mixed with the sand is the usual source 
from which hydro-carbons are obtained. 








ce 





THE FOUNDRY TRADE JOURNAL. 355 


When the mixture of moulding sand has 
a high fusing point the mould need not be 
coated with solid carbon, but may depend 
upon the hydro-carbons from the coal-dust 
to form a nice skin. When the «and is 
readily fused, a thin layer of solid carbon 
has to be interposed betwixt the molten 
metal and the sand. The reason for using 
carbon is, it is absolutely infusible. 


the characteristics of various types of 
cupolas. 

The volume of air is important. It may 
be objected to low pressures that with a 
cupola of large diameter the air will have 
difficulty in reaching the centre of the 
cupola. It must, however, be remembered 
that there cannot be an area of lower pres- 
sure in the centre than obtains nearer the 





Fic. 6.—STAND OR DUMMY FOR MOULDING COPE ; 
PRIDMORE MOULDING MACHINE. 


MOULDING Sanps (Buchanan, “ Engineering 
Magazine,” February, 1903.) 
Mans- S. Stafford- 
field. Erith. shire. 
Per cent. Per cent, Per cent. 
-- 94.02 87.85 : 





Silica 4.0% 5 93 40 
Alumina 3.7 5.04 4.06 
Oxide of iron 4,28 2.14 
Lime... a -_ — 030 
Loss on ignition... ~ 2.41 - 
99.82 £9.£9 99.60 
Clayey matter re- 
movable by 
washing ... , 4.70 — 4.90 


CoaL Dust FoR MOULDs (sample dried at 
100 deg. C.) 
Per cent. 





Sulphur. a 0.973 
As _ 10.470 
Hydro-carbons . .. 33.760 
Fixed carbon a “ --. 54.797 

100.000 
Moisture as received m= 6.05 


Cupola Practice. 


It is not my purpose to bring before you 


circumference. Were there an area of low 
pressure at the centre the air and gases 
at a higher pressure would instantly go 
there, and the pressure be immediately 
equalised. There is the additional fact 
that the tuyeres are all blowing towards 
the centre, and baffling each other there. 
If one has a cupola of 25 in. or 26 in. dia- 
meter having only two tuyeres and one is 
turned off, melting is greatest on the side 
having the tuyere turned off; the air is 
most effective on the side furthest from its 
entrance. This disposes of the supposition 
that there is an area of low pressure at 
the centre of large cupola:. In the table 
given on next page, taken from Mr. C. 
Morehead’s paper, “ Notes on Cupolas and 
Cast Iron,” read before the Rugby En- 
gineering Society, he shows a_ steady 
decline in quantity of iron melted per foot 
of superficial area with each increase of 
diameter of cupola. I have no doubt what- 
ever that the parts of the cupola which are 
not contributing their due share of the 
melting are those areas near the circumfer- 
ence and lying between the tuyeres. 
c2 
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Mr. C. Morehead’s Tables of Cupola 
Melting. 
Taste [. 
Showing approximate results to be 
obtained from ordinary cupolas under 
favourable working conditions : - 











ae 3 & Ske oz 

) o-s a=» oS no ° 
~~ © “2 - - . q = | o 
3, eee EZcce| 86 222) B54 
BCE!) 980 |368°.,| Seo | S45 | sxe 
S5| 48" |e°sss\"ag | B29 | ao- 
a” e \|¢q Bee a); "5 

In Tons. 

20 2.2 0.80 1.65 6 1 to7 

36 7.07 0.75 5.3 10 ee. 

46 11.54 0.70 8.078 14 or 

5D 13.638 | 0.65 8.86 16 ws . 

60 19.63 0.60 11.77 16to18\1 ,,7 


Taste IT. 


Table showing approximate height of 
melting zone and coke bed. They are prac- 
tically the same for all diameters of 
cupolas : 


In. 
Height of bed change of coke above 
tuyeres one 
Height of bed ‘when. "ready for first 
charge of ir 10 


Height of hea “top of melting zone 
above tuyeres ies jase eae 


We now proceed to consider how 
economies have been effected in cost of 
melting. These can be dealt with very 
shortly. The heightening of cupolas is pro- 
bably the most important means to that 
end. The gases generated in the melting 
zone have to part with the greater part of 
their heat in passing through the iron and 
other materials which fill the cupola, and 
thus the materials get heated ready for 
the melting to be accomplished in the melt- 
ing zone. The high column of materials 
has also the important effect of reducing 
the velocity of the ascending gases, and so 
combustion is more thorough. 

Some foundrymen reduce the diameter 
of the cupola in the region of the tuyeres, 
but this is not an universal custom. This 
drawing-in saves a certain amount of coke 
when forming the bed. This drawing-in of 
diameter has, however, as its principal ad- 
vantage the delivery of the blast where it 
becomes effective over all the area of the 
cupola, and areas of non-effective melting 
are eliminated. 

To balance these advantages there is the 
undoubted fact that cupolas so drawn-in, 
more readily “ hang up” or “ scaffold,” and 
there is the weekly building of brickwork, 
or ramming of ganister round a plug to do, 
and the cost of these materials to consider. 
Drawing-in the cupola at the tuyeres saves 


coke and distributes the blast well, but it 
is not the unmixed blessing it is often 
claimed to be. 

It is well to remember that the bed of 
coke first put on the cupola has three 
functions only. The bed acts as a column 
to hold the first charge of iron in its proper 
position above the melting zone. Secondly, 
the top of the bed does the first melting. 
Thirdly, the bed in front of the tuyeres 
heats the blast, and uses part of it, the 
more perfect combustion taking place in 
the melting one. The melting zone of a 
36-in. cupola, with two rows of tuyeres, 
and blast pressure of 8 ozs. begins at 6 in. 
to 8 in. above the upper tuyeres, extends 
vertically for 24 in. and _ terminates 
abruptly. Increase the blast pressure and 
the depth of the melting — zone 
is increased, and vice versd. It is 
to be noted that the region from 
the bottom of the bed to the top of 
the tuyres is comparatively cool; certainly 
not hot enough to melt iron, as was proved 
by Dr. Kirk. Cupola-men, almost without 
exception, waste the coke beds by kindling 
them too early before charging of iron 
begins. The first iron melted will always 
be hottest if blowing begins with the coke 
opposite the tuyeres simply at a red heat. 

Melting takes place only in the melting 
zone, no other where, and the charges of 
coke placed betwixt the charges of iron are 
for the purpose of replacing the wastage of 
the bed. Coke added in excess of what is 
necessary for this purpose is wasted. 
Excess of coke also decreases rapidity of 
melting, contrary to what one might ex- 
pect. The use of too much coke is not only 
wasteful, but, as all coke contains sul- 
phur, it increases the amount of sulphur 
available for being taken up by the iron, 
and increases the quantity of slag unneces- 
sarily. 


Cupola Linings. 


These are almost invariably of fire-bricks, 
and like the ganister with which repairs 
are made, are readily acted upon by oxide 
of iron. Silica, the principal constituent in 
fire-bricks and ganister, with oxide of iron, 
or rust, forms slag. Thus it is that burnt 
iron and rusty scrap waste cupola linings 
so excessively. 

GANISTER. 


Sheffield. N. Wales. 
Per cent. Per cent. 


Silica... a io -. 86.48 91.23 
Alumina a - = on 4.09 
= of iron.. ae a * 0.40 
Lim .. trace 0.17 
oy on calcination -- 5.46 2.18 

99.94 98.07 
Moisture as received .. 0.90 0.45 
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Basic Lining for Cupolas. 


Five or six years ago it was suggested to 
me that probably a basic lining of burnt 
dolomite and boiled tar, just such a lining 
as is used in the basic Bessemer converter 
for making steel, would make a cupola 
lining superior to the silicious linings in 
ordinary use. We ought to have known 
better, but we made the trial, and the 
details of the trial may not be without 
their lesson. The cupola was one of 
Thwaite’s “ Rapid ” cupolas, 36 in. in dia- 
meter inside, and drawn in to 19 in. at the 
tuyeres. In front there is a receiver, which 
is connected to the cupola by a massive 
fire-brick 5 in. thick. The following is 
transcribed from my notes of the test : — 

Rammed cupola with dolomite and tar. 
Bottom rammed to 19 in. diameter for 
4 ft. 6 in. up, or 12 in. above the upper 
tuyeres. Then rammed up full diameter to 
within 2 ft. of the charging door. All 
above that was  fire-brick. Melted 
11 tons 4 ecwts. in basic lined cupola. 
Metal hot, and latterly metal threatened 
to come through connector brick betwixt 
cupola and receiver. In morning found 
bottom of connector brick had been fluxed 
right through. The basic lining was prac- 
tically unchanged, and had almost no slag 
adhering. Lining was cracked in various 
directions. The sand bottom of cupola had 
been fluxed almost wholly away. For the 
next test the bottom of cupola was made 
up with sand, and on top of the same was 
rammed 1} in. of ground coke and boiled 
tar. The latter was to prevent the fluxing 
of the sand by the basic slag. The bottom 
of the connector brick was made up with 
chrome ore, with tar as a bond. Melted 
10 tons. Metal hot, but melted slowly, 
as tuyeres were rather small. No slag at 
the tuyeres, and so required no pokering. 
Bottom of cupola held good, but the 
chrome ore and tar in bottom of connector 
brick had gone. As the ground coke and 
tar in bottom of cupola had held good, 
bricks of a similar material were made and 
laid along the connector brick, but the 
metal got under the bricks and threatened 
to leak through. After trying other ex- 
pedients wet weather ensued, and rain 
evidently got in at the back of a portion 
of the lining. This resulted in a part of 
the lining being blown off, and we burnt 
a large hole in the shell 6 ft. above the 
melting zone. As we had had only six 
heats and a new lining was required, we 
came to the conclusion that basic linings 
in cupolas were a failure. A great diffi- 
culty was the keeping of the bottom doors 
tight, the basic slag having such an affinity 
for the sand with which they were made 
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up. The object we had in view was to ob- 
tain a lining which, while proof against 
the heat, would at the same time not be 
readily attacked by oxide of iron. The 
basic lining was, however, fluxed away by 
the sand adhering to the scrap and pig- 
iron. Another objection was that already 
stated, it being so seriously affected by 
damp, an objection which does not apply 
to silicious linings except in a minor 
degree. 
Coke. 

To most foundrymen the silvery, lustrous 
appearance of “ Bee-hive” oven coke ap- 
peals strongly, and no doubt some samples 
of it are simply beautiful, both in colour 
and structure. 

By-product coke then is black and un- 
sightly, but in no other respect is it in- 
ferior to “ Bee-hive” oven coke, and I 
have used thousands of tons of each kind. 
The “black coke,” as the cupola men call 
it, is of an irregular structure, and does 
not break down into small pieces so 
readily as the “ Bee-hive” oven coke. 

Coke should be of a density sufficient 
to cause it to sink in water. Asch should 
not exceed 8 per cent. 

The following analyses may be taken as 
illustrative of what a first-class foundry 
coke should be:— 


_ North’s Alt- Haberg- 
Navigation. ham. ham, 

Per cent. Percent. Per cent, 
Sulphur - 0.603 0.712 0.262 
Ash ... adi -. 6.400 6.010 5.310 
Volatile matter... 1.630 - - 

Carbon (by differ- 

. on TE 92.370 94.428 


ence) 
99,180 99.092 100.000 


Pressure and Volume of Blast. 


One meets amongst foundrymen most 
varied practice regarding the pressure of 
blast used. It is a fortunate circum- 
stance that melting may be done with 
pressures varying from 4 ozs. to 30 ozs., 
these extremes being found in different 
works, of course. It is advisable to avoid 
either extreme, the best results being 
obtained with pressures from 12 ozs. to 
16 ozs. These pressures are suitable for 
cupolas 36 in. to 54 in. diameter inside. 

The volume of air required to melt 
1 ton of iron is usually stated to be from 
38,000 to 40,000 cubic feet. If one blows 
in more air than is necessary to com- 
pletely oxidise the carbon in the coke, 
then the oxygen contained in this excess 
of air will oxidise some of the silicon, 
manganese, and carbon in the iron; not 
only so, but will oxidise the iron itself. 
Cutting the coke down to a fine point, and 
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increasing the pressure and volume of 
blast, provide the necessary conditions for 
such a result. If “loss of iron in melt- 
ing’’ were not so difficult to ascertain, 
the results of over-blowing would be more 
obvious than they usually are. 

One result following over-blowing is a 
lowering of the total carbon present in 
the iron, and this helps to produce ex- 
cessive “liquid contraction.” In fact, 
oxidation of the carbon in the iron pre- 
cedes oxidation of the iron itself, but the 
combined effect of both oxidations is in 
some measure seen in the liquid contrac- 
tion which takes place. 

That pressure and volume of blast have 
a great influence on the hardness or soft- 
ness of castings is undoubted. 

A foundry making high-class engine 
castings found bewildering variations in 
the hardness of their cylinders. The 
same mixture of iron, melted by the same 
quantity and quality of coke, did not give 
the same hardness of casting twice in suc- 
cession. 

After looking in all directions where it 
was thought possible a solution could be 
found, and failing to find one, a friendly 
foundry manager suggested testing 
whether the blower was giving a regular 
blast. The blower, driven by an electric 
motor, was tested throughout a run of 
the cupola, and was found to vary con- 
siderably in speed during the heat. This 
was rectified, and when regular blowing 
was obtained the metal was of a regular 
hardness day by day. When the pressure 
and volume of blast were low the castings 
were soft, which is an objection in cylin- 
ders. Occasionally one may see in small 
castings examples of the effect of loss of 
carbon through over-blowing. These pre- 
sent the curious phenomena of being hard 
at the centre and soft outside, and have 
a well-defined boundary line betwixt the 
two qualities of iron. The absorption of 
carbon from the coal dust and blacking of 
the mould probably accounts for the zone 
of soft iron. Excess of oxygen in the 
cupola is to be avoided and complete com- 
bustion to carbon di-oxide not to be de- 
sired, seeing this gas is itself an oxidising 
agent. The only constituents of iron 
which one would desire to oxidise and get 
rid of are sulphur and phosphorus. Sul- 
phur is very slightly affected by the blast, 
and phosphorus not at all. Silicon, man- 
ganese, carbon, and the iron itself are all 
readily oxidised, and these are the con- 
stituents of cast iron which we wish to 
remain unchanged. We are safe in assum- 
ing that rapid melting with a low con- 
sumption of coke may be purchased too 
dearly by depreciation of quality, loss of 


iron, and loss of the constituents which 
make the iron valuable to the foundry- 
man. 


Foundry Pig-Iron. 


The classification of pig-iron by num- 
bers, 1, 2, 3, ete., is, we may fairly sup- 
pose, based upon the assumption that the 
number conveys to the buyer an adequate 
idea of quality. To most foundrymen the 
value of, say, a No. 1 pig-iron, lies in the 
supposed fact that such a pig-iron will 
carry more scrap without hardening the 
castings, or, unmixed, run small castings 
without chilling. 

As numbering of irons is based on the 
appearance of the fracture, and appear- 
ance of fracture is mostly governed by 
the length of time the pig-iron took to 
cool, this shows how inadequate and mis- 
leading is the judging of quality by ap- 
pearance of the broken pig. Some blast 
furnacemen say the carbon is what gives 
a broken pig its distinctive appearance, 
others maintain that it is the sulphur. 
It may be granted that an open-grained 
fracture and a high percentage of sulphur 
are not readily found in the same iron. 
This is so for the reason that sulphur 
causes the retention of carbon in the com- 
bined form, and such a pig-iron cannot 
fail to be close grained. Phosphorus 
gives to pig-iron a whitish appearance, 
varying in intensity according to the per- 
centage of phosphorus. Manganese also 
has an effect upon appearance of fracture, 
and in short each constituent has an effect. 
To these various effects due to the con- 
stituents, add that already mentioned, 
namely, the rate of cooling, and judging 
an iron by fracture with any approach to 
accuracy becomes an impossibility. 

We would be indignant with a judge 
who decided a case from the appearance 
of the witnesses, but many foundrymen 
consider themselves quite competent to 
judge of pig-iron with not a whit more 
sensible procedure. If one acts upon 
the assumption that blast furnaces are not 
to be relied on to give regularly the same 
quality of iron, one is much more likely 
to be nearer the truth than by having 
a blind faith that blast furnaces do not 
go wrong, and that the ores and coke 
used never vary in composition and 
quality. The foundryman will readily ad- 
mit that his castings vary. It would be a 
miracle if they did not, if he relies on the 
blast furnacemen for regularity of quality 
in his castings. 

The blast furnaceman is not in business 
for his health, and he naturally passes on 
to the foundryman whatever will pass 
muster. The man who buys by fracture 
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has practically no protection, and his cast- 
ings may be hard or soft, strong or brittle, 
and he usually does not know why either 
condition should prevail. 

The following analyses show the varia- 
tions in six consignments of iron of one 
brand and 


one number. This iron has 

consistently low sulphur : 
Silicon ihe pa 3.337 3.359 2.239 
Phosphorus 1,110 0.898 1.581 
Sulphur 0.016 0.041 0.045 
Manganese 0.410 0.362 0.274 
Combined carbon 0.581 0.496 0.245 
Graphitic carbon 3.442 2.462 3.501 
Total carbon .... 4.023 2.958 3.746 

{ 

How is one to characterise the re- 


commendation and supply of an iron like 
the following to be used in a mixturé for 





castings, to be chilled on one face, 
machined freely on the other, and be 
subject to shock when under working 
conditions : 

we Per cent. 

Silicon aon 1351 

Phosphorus ... 

Sulphur a 

Manganese : 

Combined ¢ rbon .. 

Graphitic ; : AM 
This is an iron suited only for making 
“basic” steel, and is worse than useless 


in a foundry. 


It is an unfortunate fact that hematite 


irons—at once the most expensive and 
supposedly reliable irons— are the most 
guilty in respect of high sulphur. One 


of these on analysis proved to have 0.25 
per cent., or six times the amount of sul- 
phur it ought to have had. Enough has 
been said to show that foundrymen must 
learn the real, actual constitution of the 
irons with which they hope to produce 
castings of definite quality. The foundry- 
man who knows his business as it ought 
to be, and can be, known, is able to pro- 
duce work of regular quality day by day, 
with a minimum of variation. To do so, 
however, he must take his fate in his own 
hands, and not rely upon the skill or good- 
will of outsiders, whether they be makers 
of iron or coke, or any other material the 
foundryman uses. These people are legiti- 
mately employed in running their own 
businesses, and the foundryman will find 
that it will pay him to know all there is 
to be known about the materials with 
which he works, and to depend on his own 
practical skill, reinforced by the skill of 
the scientist. He has got to realise that 
in foundry operations the forces he deals 
with, and the laws governing these forces 
are as fixed as the forces and laws govern- 
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ing the motion of the earth round the 
sun. We may be ignorant of these, and 


cloak our ignorance, 

tions we do not 

accidental. 
Liquid and Solid Contraction. 


‘Liquid contraction” is 


yaria-~ 
calling them 


and «peak of 
understand, 


a term used 


Maximum 

variation. 

Per cent. 
2.799 2.293 2.706 Si. - 1,120 
538 1,558 1,636 3 ... 0.738 
0.032 0.037 0 051 Ss. «+» 0.029 
0.280 0.308 0.337 Mn. .-- 0.136 
0.026 0.152 0.060 0: Rae by 4 
2.708 3.250 2.880 Gra. C.... 1,034 
2.734 3.402 2.916 Total C. 1,289 





by Longmuir to distinguish the local con- 
traction which takes place in the 
heavy part of a casting before it solidifies. 
This is also known as “ sinking,” “ draw 
holes,” ete., and ‘“sponginess” is a 
variant of these. “Solid contraction” is 
the natural contraction which metals 
undergo when passing from the hot to 
the cold condition. Solid contraction is 
also known as “ shrinkage.” 

In the remarks about to be made about 
liquid and solid contraction an endeavour 
is made to state some conditions which 
prevail, and must be taken account of in 
dealing with this most important and diffi- 
cult subject. One cannot be long in the 
company of foundrymen without being im- 
pressed by the fact of how largely it bulks 
in their minds, and how little is known 
about it. There is little doubt that these 
two forms of contraction are closely’ re- 
lated as regards occurrence and extent, 
that is, the conditions which conduce to a 
minimum solid contraction are also those 
which conduce to a minimum liquid 
contraction. On the other hand, the 
conditions which conduce to a maxi- 
mum solid contraction are also 
those which produce a maximum liquid 
contraction. This indicates some con- 
nection betwixt the two phenomena. 
Cast steel has a greater contraction than 
a cast iron having low total carbon, and 
a east iron with low total carbon has a 
greater contraction than one with high 
total carbon. Quantity of carbon has 
thus an influence in determining the 
amount of contraction. The condition of 
the carbon also has an effect upon both 
forms of contraction. A white iron con- 
tracts more than a grey iron, graphite 
being absent from the former. Carbon in 
combination with the iron, that is, in the 
form known as combined carbon, has 
practically no more influence in reducing 
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contraction than if it were absent alto- 
gether. The condition of the carbon is 
thus a determining influence on the 
amount of contraction, both liquid and 
solid. 

If one took, say, 3 ewts. of ordinary 
grey iron and ran it into a pipe 9 ft. long, 
the solid contraction would be about 
one-eighth of an inch per foot of length. 
If this iron had been run into a square 
block, the solid contraction would be less 
than in the case of the pipe, but the liquid 
contraction would be evidenced by a 
“sinking’’ or drawing away of the iron 
which was last to solidify. The two con- 
tractions together, in the case of the 
block of iron, are not so great as the solid 
contraction alone in the case of the pipe, 
for the reason that the slow cooling of 
the block favours the more thorough 
separation of graphite. As we have seen, 
the more graphite there is, the less is the 
contraction. 

If the lighter part of a casting can draw 
liquid iron from a contiguous heavy part 
it will do so, and thus lessen its own solid 
contraction. Each part in turn borrows 
from the more fluid iron next it, and the 
part which lends iron and cannot itself 
borrow exhibits what we term a “shrink 
hole,” “sinking,” or the better term, 
liquid contraction. Under the conditions 
mentioned, a heavy part lending liquid 
iron and not being in a position to borrow, 
it is the business of the skilful foundry- 
man to supply the deficiency by “ feeding.” 
This is neither more nor less than replac- 
ing iron which the heavy part has been 
called upon to give up to lighter sections 
which, in the absence of such a supply, 
would have an increased solid contrac- 
tion. Some foundries use irons with high 
total carbon, and with well proportioned 
castings ‘ feeding ” is exceptional. 
Freedom from liquid contraction is thus 
obtained by all parts of the casting 
setting at nearly the same time, and the 
solid contraction is normal owing to the 
quantity of carbon available for turning 
into graphite. 

It is difficult to say at what stage of 
the cooling of the parts first to freeze 
this borrowing of liquid iron takes place. 
Keep showed that an iron having 3.85 
per cent. of silicon and 1 per cent. of 
phosphorus had three expansions whil 
passing from the fluid to the solid and 
thence to the cool condition. As already 
mentioned, Professor Turner shows that 
hematites have only two expansions, and 
thus the second expansion observed by 
Keep is due to the formation of the phos- 
phorus eutectic, the particular compound 
of iron and phosphorus, having the lowest 
melting point. It is to be understood, of 


course, that there is no ultimate expansion 
of either iron. 

Had hematites three expansions instead 
of only two, the other constituents being 
similar in amount, then the solid and 
liquid contractions would be the same as 
with a phosphurettic iron in a given sec- 
tion of casting. 

No casting sets or freezes in all parts 
at once, and thus in every casting we 
have, at a given time, the fluid and solid 
conditions present. 

Most foundrymen are agreed that a 
casting run with “dull” iron does not so 
readily “ sink” or “ draw,” as metal which 
is run hot. That is, the liquid contrac- 
tion is less with the iron which is lowest 
in temperature. The ability of molten iron 
to keep carbon dissolved within it is very 
largely a matter of temperature. The 
lower the temperature the less readily 
can the iron hold the carbon in solution. 
When iron is pretty fully saturated with 
carbon, a slight fall of temperature, ac- 
companied by a jumbling of the metal 
such as takes place when carrying a ladle, 
suffice to liberate some of the carbon as 
‘kish.”” So in pouring iron at a low tem- 
perature the act of pouring assists the 
liberation of the carbon as graphite in 
greater proportion than when cast hot. 

The conclusion then is, that both liquid 
and solid contractions depend almost 
wholly upon the quantity of carbon which 
takes the graphitic form. This is abso- 
lutely so as regards grey hematites, and 
in the case of ordinary foundry irons is 
only to be qualified by taking account of 
the slight expansion due to the formation 
of the phosphorus eutectic. 

The considerations stated and _ con- 
clusions drawn may apply perfectly to 
grey irons, and yet not be wholly applic- 
able to irons low in total carbon, silicon, 
and manganese. In such irons it is possible 
oxide of iron plays a part, but as yet 
there is no actual proof of this so far as 
the author knows. 

Mr. F. J. Cook, Vice-President of the 
British Foundrymen’s Association, has 
kindly given the author the results of 
some of his experiments made with mottled 
irons for casting cylinders, also experi- 
ments with hematites and phosphurettic 
irons for ordinary castings. 

The solid contraction tests were made 
with Keep’s apparatus, and the figures 
given indicate in decimals of 1 in. the 
contraction in 12 in. The hardness tests 
were made on a special drilling machine 
with a twist drill mechanically sherpenes 
to a definite cutting angle. 

It was observed that when using mottled 
irons for cylinder castings the bosses often 
showed “drawn” holes, that is, liquid 








1e 
is 





-d 


‘I- 


de 


he 
sts 
ne 
ed 


led 
ren 


uid 





THE FOUNDRY TRADE JOURNAL. 361 


contraction; or they might be spongy, 
which is a variant of the same trouble. 
To discover which iron was causing the 
trouble a liquid contraction test was de- 
vised. This consisted of a pattern 6 in. long 
by 1 in. thick, made in the form of a letter K. 

Each iron was melted by itself, in a 
small cupola, and all were melted under 
as exactly similar conditions as possible. 
When the irons which showed excessive 
liquid contraction in the “K” casting 
were left out of the mixture, excessive 
liquid contraction was also absent from 
the cylinders. 

The author has appended some ex- 
planatory notes regarding these irons. 


Notes on Mr. F, J. Cook’s Experiments 
with Cylinder Irons. 

“A” Tron.—This iron has the greatest 
solid contraction of the series as measured 
on Keep’s apparatus, viz., 0.239 of an 
inch, bar being half an inch square and 
12 in. long. Also has greatest liquid con- 
traction, is fourth in order of softness, 
and has lowest graphite of the series. The 
latter fact probably accounts for the ex- 
cessive liquid and solid contractions. 

Warner Iron.—Has lowest solid con- 
traction of any, and is third in order of 
softness. Total carbon is same as the 
““A”’ iron, but the higher silicon has in- 
creased the graphitic carbon slightly. 
This iron presents a very satisfactory 
combination of qualities 


TABLE No. 1.—Laperiments with Cylinder Irons, 


GrazeBpRook Iron.—Is second in order 
of greatest solid and liquid contractions. 
Is hardest of the series, and has the 
highest sulphur, viz., 0.1386 per cent. 
The hardness is directly derived from 
sulphide of iron, the combined carbon 
being not excessive. 

Mavetey Woop  Iron.—Has same 
graphitic and combined carbon as Warner 
iron, but has greater solid contraction. 
Has lower silicon and sulphur, higher 
phosphorus, and _ considerably higher 
manganese. Is softer than Warner, and 
shows that 1.296 per cent. of manganese 
has had no hardening effect. Gives a 
high tensile test of 16.55 tons per square 
inch, 

GoLDENDALE.—-This is second in order 
of hardness, and this is probably due to 
the high phosphorus. Solid contraction 
is the second lowest, and combined car- 
bon is lowest of the series. This is .prob- 
ably due in some degree to the complete 
neutralisation of the sulphur by the 
large percentage of manganese. 

G.R.T. Specian Iron.—Highest total 
and graphitic carbon of the series. Is 
also the softest, and has comparatively 
low transverse test. With such a low 
silicon as 0.7 per cent. and fairly high 
sulphur, one would expect considerable 
solid and liquid contraction, but this has 
been obviated by the amount of total 
carbon available, with the resulting in- 
crease of graphite carbon. 




















. ‘me via, | Graae- Madele Golden- |G & R. T. 
Particulars. A” Iron. | Warner. | brook. Wood, dale. | Special. 
Sit toes sl ii RPG MeRNOSEe ; | 
Date of blow gue 14-3-06 16-3-06 | 20-3-06 22-3-06 17-5-06 8-6-06 
Coke used for bed 230 Ibs. 280 Ibs. | 280 Ibs. 280 Ibs. 280 Ibs. | 280 Ibs. 
Time blower started 11.20a.m. | 11.30a.m. | 11.10a.m.| 9.55a.m. | 11.15a.m: | 11.5 a.m. 
Time metal appeared ... 11.30a.m. | 11.42 a.m. | 11.20a.m.| 10.8a.m. | 11.27a.m. | 11.15a.m. 
Appearance of metal ... Ea . | Good hot | Good hot Good hot | Good hot | Good hot Good hot 
Time blast shut off ‘a ie «| 12.5 p.m. | 12.15p.m. | 11.40 a.m. | 10.40 a.m. | 11.50a.m. | 11.40a.m 
Total iron melted “ o 10-0-0 100-0 | 8-0-0 -0 5-0-0 5-0-0 
Total coke used ... “es 392 Ibs. 392 Ibs. | 392 Ibs 448 lbs 336 Ibs 336 Ibs 
Average blast pressure ée 8 ozs. 8 ozs. | 8 ozs 8 ozs. 8 ozs 8 ozs 
ue elaliaalion ee iim bar No. 1 239 164 235.235 213 175 209 
Solid c action on ; in. bar No. 2 ° | ° 17 5 
“aor i x * | av ib 5 Ib: iS ibs | 520 Tbs. | 490 Ibe tb 
Transverse test on } in. bar No.1... | 470 Ibs. 565 lbs 5 lbs. 5 + 370 lbs 
“arate ig . 2. 490 Ibs. | 590 Ibs. | 490 lbs. | Broken | Scrap | 4370 Ibs. 
Deflection test on 4in. bar No.1 .. 4 in. 4 in. ds in. w in. so in. % in. 
a ‘i ” .-— 4g» in. tin. 4 in. Waster Scrap *& in. 
Drill test on 14 in. bar No. 1... 84 revs. 79 revs 103 revs. | 75} revs. | 974 revs. 62 revs. 
pa ee ne / = . | 86revs. re rers. Bn reve. sch ere orarere- 63 revs. 
Transverse test on 1 in. bar No.1... | 2,856 1bs. | 3, . oo har oti s. 3 S. on 
na 2. | 2716 tbs. | 3586 Ibs. | Too hard | 3.416 Ibs. | 2688 Ibs. | | — 
Tensile test per sq. in. No. 1... ... | 1L1 tons aster Yaster 5.46 tons Yaster | 13.1 tons 
i ° ss ° ie - 7.4 tons Waster | Too hard | 16.55tons | Waster | 13.08 tons 
ANALYSIS. Per cent. | Per cent. | Per cent. Per cent. Per cent. | Per cent. 
Comb. carbon side “a 851 -720 -684 -120 500 .786 
Graphite - ' 2.149 2.280 2.é 2.280 2.500 2.759 
Silicon . 1.446 1.866 143 1.260 1.820 .700 
Phosphorus... 140 302 -4$2 -769 1.708 .590 
Su: phur ‘ -062 -080 136 -050 -052 .090 
Manganese... am ae a ee 360 .720 648 1.296 p 1,873 .720 
Appearance of “‘ K ” test, for liquid Sunk Perfectly | Sunk, Perfectly | Slightly | Perfectly 
contraction land drawn| solid. drawnand| solid. drawn, solid. 
badly. | slightly |No sponge.) but per- 
- Very | spongy. fectlysolid. 
spongy. | ___|No sponge. 
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TABLE No. 2—Ezperiments with Hematite Iron, 





— Blaenavon. Harrington. Blaenavon Sp. Cleator. 











MECHANICAL TESTS. 











Solid contraction on 4in. bar Nu.1 ... ea 15 -202 142 18 
* *9 » ‘ a 15 202 141 18 
Transverse test on } in. bar No. 1 ‘ 350 Ibs. 295 Ibs. 1295 Ibs. 291 Ibs. 
" a e = 2 Mm 350 Ibs. 300 Ibs. 300 Ibs. 291 Ibs 
Deflection test on } in. bar No. 1 : & in. & in. is in. sin. 
»» * mt - | a ty i # in. gy in. din 
Drill test on 14 in. bar No. 1 None cast 70 revs 52 revs 43 revs 
” ” 9° - 2 he sh «Tt pe 72 revs. 53 revs. 42 revs 
Transverse test onlin, bar No.1... os 2,156 Ibs. 1,960 Ibs. 1,624 lbs. 
ae oe a is 2,156 Ibs. 2,016 lbs. 1,624 Ibs. 
Tensile _ per sq. ’in., No. 1 os ae said os 7.89 tons Waster 6.88 tons 
” ove 99 7.18 tons ai _- 
” CHEMICAL ANALYSIS. Per cent. Per cent. Per cent. Per cent. 
Combined carbon ‘ é < aot -467 1.048 45 655 
Graphite... o“ ine ds o. va coe 3.242 2.442 3.491 2.563 
Silicon ... a ree i ; 2.100 1.820 1.866 1.446 
Phosphorus re ad ra 044 044 055 -040 
Sulphur ; ae : ‘a ee 042 062 -014 -020 
Manganese 1.580 _ ldd 1.368 -216 
Result for **K” test for liquid contraction | Not cast Slight draw Very open Slight open 
| and open in grained, ness in centre. 
centre. 
TABLE No. 3.—Zxrperiments with No. 3 Iron. 
Prior- : Aws- eee ae Denby 
_— field. Stanton. | 0.0.0.0. worth. Hydrate. No.3. 
MECHANICAL TESTS. 

Solid contraction on 4in. bar No. 1 15 51 -148 142 155 149 
”» ’” ¥ 2 2 15 151 148 142 155 146 
Transverse test on 4in. bar No.1... 370 Ibs. 450 lbs. 390 Ibs. 420 Ibs. 480 lbs. 475 lbe. 

- ” pe ” 2... | 415 Ibs. 470 lbs. 400 Ibs. 450 lbs, 480 Ibs, 482 Ibs. 
Deflection test on 4 in, bar No.1 ... din. % in. *% in. 4 in. ; in. ¢ in. 
‘- a Fs a oe 4 in. sin. % in. sin. 4 in. ts in. 
Drill test on 1) in. bar No. 1... -- T6hrevs. | 76revs. 59 revs. 62revs. | 60 revs. 66 revs. 
os oe ot , .- 764 revs. 76 revs. 584 revs. | 63 revs. 63 revs. 67 revs. 
Transverse test on lin. bar No.1... 2,380 Ibs, | 2,632 Ibs. | 2,212 Ibs. | 2,352 Ibs. | 2, 466 | Ibs. | 2,408 lbs, 


” 2'436 Ibs. | 2.604 
Tensile test per sq. "in. No. 1... 


Ibs. | 2,184 Ibs. | 2,072 Ibs. | 2,408 lbs. 


10.38 tons “WwW aster Waster Waster 10.62 t tons | 10.5 tons. 


o » Onlin. bar , 2... 10.40 tons | 12.43 tons | 12.69 tons | 8.28 tons | 10.57 tons | 10.61 tons. 
ANALYSIS. Per cent. | Per cent. | Per cent. | Per cent. | Per cent. | Per cent. 
Comb. carbon pee és , trace -207 234 -254 } 172 104 
Graphite... ol os : sam 3.000 3. 311 2.956 3.182 | 3.509 3.114 
Silicon ous ‘ ane os a 2.800 2.800 3.730 2. | 3.406 2.566 
Phosphorus... ie tin aes 1,202 1. 200 1,245 1.652 | 340 1,528 
Sulphur ae oa ne ; ns 066 044 056 -010 | — 046 


Manganese .. 


1.008 -720 O04 288 
Appearance of fracture on “K” Perfectly | Perfectly | No sink, Slight | Pertostly No sink, 














test for liquid contraction. solid, solid. but slight sponginess| solid. but very 
draw in in | slight 

centre. centre, sponge. 

CORRESPONDENCE. search of information, but a fewer 


CASTINGS TO STAND INTENSE 
HEAT 

To the Editor of the Founpry Travx 
JOURNAL. 

Sir,—Seeing the above is not answered 
in your July issue, permit me to say that if 
“KEK. G. W.’’ and others who are in quest 
of information would give a few more de- 
tails of what they themselves have been 
doing, others, doubtless, qualified to assist 
would the more readily come forward and 
give their experiences to your various 
subscribers from time to time. Of course, 
you can always find some who are in 





number give it, and, as a rule, the giver 
seldom hears afterwards as to whether 
his advice has had the desired effect. 

It is a little curious that difficulties of 
casting usually resolve themselves into 
materials, whereas, if the truth were 
known, it would more frequently turn out 
to be methods and manipulation of 
materials. Hence the need for a full 
statement from the parties requiring in- 
formation, so as to retain former 
materials, if need be, or vice versd. 
However, in this particular question it 
seems to be a question of intense heat, 
and all is concentrated by your querist as 
he says: ‘‘We have tried several mix- 
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ings of iron, but find that when the 
castings are subjected to the heat they 
invariably break, and the cost of renewals 
makes the price practically prohibitive.” 

But, again, the question is ambiguous, 
because there is nothing stated as to what 
the castings are, or what duty they have 
to perform. Therefore they may be pots 
or pans for lead smelting; retorts for gas 
manufacturing purposes; fire bars or fur- 
nace plates having an abnormal exposure 
to flames, or any other class of casting 
having extraordinary heat duty to per- 
form, and where design, at times, has 
more to do with efficiency than the mix- 


ture of metal with which such are cast, 
because it is “break,” not “ burned,” 
or * melted ” that is the trouble. Besides, 


in the second paragraph of ‘‘ E. G. W.’s”’ 
letter he asks for ‘‘the best way of 
making these castings, and what you 
think will be the best mixing to make 
them from.” 

Nevertheless, with castings as indicated 
here, the best results are always ob- 
tained from the best irons, never mind 
the price for the present. It may be 
said that what to many might appear a 
little outrageous in cost for pig metal, 
would in the end become the cheapest. to 
all concerned. Agreement here between 
buyer and seller, where it is purely a 
question of metals, would do much to re- 
move some, at least, of the heartburnings 
on the vexed question of imperfect and 
bad castings. But aside from the ques- 
tion of metal suitable for castings to 
withstand the intense heat ‘“E. G. W.”’ 
refers to, he is likewise asking for ‘ the 
best way of making these castings.” 
Query, what castings? We have yet to 
get from him what class his letter in the 
June issue of the Founpry Trapr 
JOURNAL, page 256, refers to, and when 
this is given, those inclining to help him, 
and others, if need be, will have a chance 
of doing so. 

Yours, etc., 
Ferro. 


“WHITE METAL MIXTURE.” 


This is another question of the am- 
biguous type, as Mr. James Brown, jun., 
Perth, fails to mention the mixture of 
metal he is using for those “ plumber’s 
taps” he is casting in white metal, and 
which seems to be giving him so much 
trouble, as he puts it, “owing to blow 
holes in the metal, due to what appears 
to be shrinkage.” Taking it to be a case 
of shrinkage, his metal may, after all, be 
guite right; but his methods of treatment 


363 


in temperature or position may be alto- 
gether wrong, not to mention other de- 
tails of moulding. Without going into 
details, let it be said in a word that sup- 
posing the first of these conditions were 
all that could be desired, and the mould 
in the wrong position while casting, all 
would be absolutely wrong, and instead 
of getting a casting as expected, scrap 
would be the result. Only one case in 
point, although these could be given by the 
score. 

A certain steel valve was cast in one of 
our best foundries a few weeks ago, and 
for a number of consecutive castings it 
proved a waster, all, of course, at first 
impression, being blamed on the metal. 
Ultimately it dawned upon the responsible 
party that the error, which had given 
the best skill in the shop so much trouble, 
might after all be a case of shrinkage. 
This admitted, the person in charge could 
not see his way to alter any detail of 
moulding or casting. Therefore he re- 
solved ta continue as he had been doing, 
and add to that a change of position for 
the mould, to ‘‘ densify ”’ its casting while 
shrinking. This was done by toppling 
it over, at the proper time after it was 
cast, and this had the desired effect of 
solidifying the spongy part which had 
hitherto given them trouble. The signifi- 
cance of this operation by simply altering 
its position to shrink is but another 
proof of the phenomena attending the 
abstruse and, at times, mysterious art of 
founding, and which alone is mastered 
in proportion to the experience one 
possesses, So ended all the previous 
trouble with this casting, as all in turn, 
when cast, were turned upside down, and 
whether a better distribution of the solidi- 
fication of the previously defective part. 
it matters not, the fact remains that an 
absolute cure was effected. Consequently, 
if Mr. Brown, jun., looks beyond the 
crucible and its contents, he may likewise 
find out his error of workmanship with 
those white metal taps, and although the 
example given was a steel casting, it must 
never be forgotten that what is common 
to one metal in shrinking, the same in a 
greater or less degree is common to all 
other metals used in founding. The 
differences being a question of degrees 
proportioned to the relative densities of 
the various metals used in the production 
of machinery castings, coarse or fine; and 
white metals, as a rule, are more mis- 
chievous or erratic in shrinking than any 
other alloys or metals known to the 
writer. 

Yours, ete., 
Ferro. 
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THE ‘*‘LEEDS’’ COMBINED HAND 
PRESS AND TURNOVER 
MOULDING MACHINES. 


Wuar was once called the art of making 
moulds for small castings in quantities is 
now, through the introduction of machi- 
nery, gradually becoming a science, and 
at the present time, is making rapid 
strides in this direction. 

During the past few 
machines have been made 


years various 
especially 
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range suitable for almost any class of 
castings, either iron, steel, or brass, in 
small and medium sizes that are required 
in numbers of one dozen and upwards; 
and not necessarily being power machines 
can be employed by the small as well as 
the large founder; in fact, the small 
founder with a proper system of hand- 
operated machines—through his lower 
first cost and consequent less supervision 

can compete very favourably with his 
larger neighbour who has an expensive 
power plant installation, 





Fic, 1.—THE ‘‘ LEEDS” 


adapted for the several classes of work to 
be done, so that it is almost impossible 
for a workman of ordinary capabilities to 
go wrong. For instance, we have the 
pulley machine for making pulleys; the 
stripping plate machine for sundry and 
special jobs where very little taper can be 
allowed; the pressing machine in_ its 
various forms suited to a large range of 
medium and small light work; and the 
turnover pattern-drawing machine on 
which the ramming is done by hand, 
The above types of machines form a 


MOULDING MACHINE. 


That the power machine has its proper 
and very useful place must be admitted, 
but for small light work in medium 
quantities the most economical produc- 
tion is certainly obtained by the use of a 
good and useful hand-operated machine. 

The machine shown in the accompany- 
ing illustrations is a combination of 
press and turnover pattern-drawing 
machine, which can economically produce 
almost any kind of casting that comes 
within its range for size. 

All practical foundrymen are well aware 
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that there is a limit to the sand hanging 
in the drag of a mould when in an in- 


verted position, and _ unless _ special 
means are provided in the shape of special 
boxes, rods, etc.which in any case, 


mean extra cost—-we find a large num- 
ber of castings, owing to some core or 
cavity in their formation, unsuitable to 
mould by raising the drag from the 
patterns. This is where the turnover 
machine comes in handy, and as it is 
still desirable to press the moulds, the 
machine here illustrated fills the gap 
exactly. 


Now release the drag, rap pattern 
plate and raise same, leaving the drag 
on the machine table, whence it is re- 
moved to the floor. The pattern plate 
with pressed cope attached is now turned 
over, filled, and pressed when the cope is 
released and removed. 

This series of operations, which can be 
quickly carried out, gives a complete 
mould off the machine, and leaves a 
pressed drag on the machine, and the 
cycle of operations can be repeated as 
long as necessary. From this it will be 
seen that a half-mould is made at each 





Fic. 2.—-THE *“‘ LEEDS” 


Now, if we assume the pattern plate 
with a part of the pattern on each side 
of same—-to be mounted on this machine 
ready for use, then the method of opera- 
tion is as follows :—Secure the cope to 
the cope side of pattern plate, then 
raise, turn over and lower same until it 
rests on the machine table; this will sup- 
port the pattern plate while the drag is 
filled with sand and pressed, the drag 
being likewise fastened to the pattern 
plate; the whole is raised, and turned 
over so that the drag now rests on the 
table while the cope is filled and pressed. 


MOULDING MACHINE, 


operation of the machine, and that there 
is always a half-mould (either cope or 
drag), supporting the pattern plate 
while the opposite half is being pressed. 

A very large range of work can be done 
on this machine at a minimum cost for 
both machine and pattern plates, and 
from 10 to 18 complete moulds 14 in. by 
20 in. can be made per hour, 

These machines are supplied by Messrs. 
Horace P. Marshall & Company, of Leeds, 
in four distinct types to suit different 
requirements as follows, viz :—/(l). 
Simple mould press; (2) mould press 
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with lifter; (3) mould press with turn- 
over plate; (4) mould press with turn- 
over plate and lifter. 

The latter makes a really useful uni- 
versal machine, and is recommended 
where the work may be uncertain in its 
character; each machine is very simple 
in operation and adjustment. The 
‘‘Leeds” series of moulding machines, as 
they are designated, are already becoming 
popular in the districts where they have 
so far been introduced, principally in 
Lancashire, Yorkshire, and on the East 
Coast, and we are informed that the 
demand has considerably increased dur- 
ing the last six months. 


— --O— — 


SOURCES OF DROSSES, ASHES, 
SCRAP, ETC. 


Mr. L. Parry, writing in the ‘‘ Mining 
Journal,” gives the following interest- 
ing summary of trade sources of 
drosses, ashes, scrap, ete :— 


Tinplate Manufacturers.—Tin scruff; 
fine tin ashes; terne ashes; carbonaceous 
ashes, 

Tin Smelters.—Tin dross; hardhead; 
tin slags.. 

Lead Smelters.—Poor copper matte; 
coppery dross; lead slags; antimonial 
litharge. 

Solder Manufacturers.—Solder ashes. 

Metal Refiners.—White metal ashes; 
type ashes; composition ashes; type 
slags. 


Britannia Metal Manufacturers, 
Britannia metal ashes. 
Anti-Friction Metal 
Babbitt dross. 
Antimony 
monial dross. 
Lead Pipe and Sheet Manufacturers. 
Lead ashes. 
Tinsmiths, Tinplate Workers, Manuiac- 


Manufacturers. 


tefiners.. Type and anti- 


turers of Tinned Goods.--Solder ashes; 
tinplate scrap. 
Plumbers.—Lead ashes; solder ashes; 


waste lead; old brass; cupriferous foundry 
ashes, scrap, and slags. 

Brassfounders.—Solder ashes; tin zinc 
alloys; white metal ashes; anti-friction 
metal ashes and scrap. 


Engineers, Makers of Machinery.— 
Anti-friction metal ashes and scrap; 
brass sweeps and scrap. 

Button Manufacturers.—White metal 
ashes. 


Typefounders, Printers (including news- 
papers).—Type copper; type ashes; type 
serap. 


Railway 


Works. 


Government 
Mixed metal borings and scrap; 
old bullets; gunmetal ashes and scrap. 


Companies, 


Colour Mixers. 
white lead. 

Chemical Works.—Tin precipitate; tin 
oxide; sulphate of lead and copper; lead 
nitrate; lead acetate. 

Manufacturers of Metal Goods.— Mixed 
metal drosses and scrap; polishing waste ; 
britannia ashes; pewter ashes; brass 
sweeps and scrap. 

Capsule Manufacturers.—Capsule dross. 

Wholesale Grocers.—Tea lead. 

Wine and Spirit Merchants.—-Capsules. 

Cyanide Manufacturers.—Lead gruff. 

Makers of Accumulators, Makers of 
General Electrical Plant, Town and 
County Councils.—_Peroxide of lead; bat- 
tery waste; old accumulators. 

Metal Brokers and Dealers.—Hard tin; 
tin oxide; tin ashes; tin precipitates; 
tin grease and chalk; polishing waste and 
powder; tin copper mattes and alloys; 
irony tin dross (South American); tin 
ore sweepings; pewter ashes and type 
ashes, . 

Metal Polish 
ing waste. 

Metallic Packing Manufacturers. — 
Babbitt dross. 

Electroplaters.—Cyanide refuse hold- 
ing silver, gold, copper, nickel. 


Paint skins; red lead: 


Manufacturers.—Polish- 


—— 


Tue reduction of the capital of the 
British Westinghouse Electric and 
Manufacturing Company, Limited, from 


£3.250,000 to £1,875,000, has been 
sanctioned, 

THE extension scheme recently em- 
barked upon at the works of Messrs. 


Cowan, Sheldon & Company, Carlisle, is 
now assuming definite shape. A huge 
ironwork structure has been erected 
which will nearly double the area of the 
firm’s floor space, and is being equipped 


with overhead travelling cranes of 
Messrs. Cowan, Sheldon’s own make. 


Ix reply to a question in the Commons 
as to the exports to British possessions 
of articles completely manufactured, 
whether the principal items and Colonies 
which accounted for the decline from 
£46,500,000 in 1903 to £41,200,000 in 
1904 could be stated, the President of 
the Board of Trade has replied: The 
principal items are certain iron and steel 
manufactures, steam engines, railway 
wagons, etc. Practically the whole of 
the decline in question occurred in ex- 
ports of these articles to South Africa. 
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FERRO-SILICON ADDITIONS TO 
MOLTEN CAST IRON, 


We have previously referred to the re- 
sults secured by Mr. A, E. Outerbridge, 
of Philadelphia, in the use of powdered 
ferro-silicon introduced in ladles of 
molten cast iron. An American patent 
has been granted Mr. Outerbridge on the 
application of this method. Mr. Outer- 
bridge explains that his invention de- 
pends upon the following characteristics : 
(1) that the silicon compound shall be 
readily diffusible throughout the metal in 
the ladle at the temperatures employed 
in foundry practice; (2) that the vehicle 
shall not substantially impair the re- 
sultant product. 

Experience shows, it is stated, that 
additions of ferro-silicon in the cupola 
are not only wasteful of the ingredients, 
but result in irregularity. The results 
obtained by the addition of ferro- 
silicon and the method of using it are 
stated in the patent as follows :— 

“T can produce in the !adles them- 
selves a great variety of grades of iron 
with respect to hardness, chilling proper- 
ties, and other important characteristics, 
so that the general run of iron in the 
cupola need not be practically varied, and 


may, moreover, be of what would be 
termed a ‘low’ grade, the necessary 


treatment to control the physical quali- 
ties being restricted to the relatively 
small quantity commonly used in a 
foundry ladle and the changes within the 
desired limits being immediately attain- 


able. By this means I am enabled to cast 
from the same cupola charge small 


articles, such as pulleys with rims, say, 
1 in. thick, soft enough to permit of 
machining, and with negligible chilling 
tendency, and heavy castings having, if 
desired, high chilling properties and close 
grained texture. 

“Tn carrying out my process T proceed 
as follows:—I mav melt in the cupola 
iron of a character capable for the cast- 
ings of the lowest grade to be made, 
which may have close-grained texture and 
high chilling properties, and then tap 
into a ladle a charge sufficient for a par- 
ticular casting or group of castings which 
it is desired to make of softer iron hav- 
ing but little chilling tendency. I then 
combine with the molten metal in the 
ladle a definite amount of a silicon com- 
pound in such form as to be thoroughly 
and quickly diffusible and without atten- 
dant additions which would impair the 
desired result. For this purpose I prefer 
to use powdered ferro-silicon containing 
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a iarge proportion of silicon say, 50 per 
cent. of silicon—and I usually add it at 
the time of tapping the metal into the 
ladle, or soon thereafter in order to in- 
sure thorough combination. The casting 
is then poured in the usual manner. 
Gther ladles may be tapped from the 
same charge and treated with different 
quantities of ferro-silicon, depending 
upon the qualities desired for the 
ultimate product. 

“I have found that hard iron can be 
modified so as to produce a relatively soft 
grey iron by the addition of even so little 
as 1 lb. of 50 per cent. ferro-silicon to 
200 Ibs. of iron, and that within certain 
limits the desired physical characteristics 
of the metal can be accurately controlled 
in correspondence with the percentage of 
the ferro-silicon thus added. 

“T have named 450 per cent. ferro- 
silicon as the preferred ingredient to be 
practically used, because it affords the 
desired vehicle for the introduction of 
the silicon (which is the efficient agent) 
under such circumstances as are most 
favourable for the end to be obtained. 
If a low grade of ferro-silicon be added 
(containing, say, only 20 per cent. of 
silicon), the relatively large amount of 
iron contained in the addition tends not 
only to chill the contents of the ladle, 
but may in itself injuriously modify the 
total mass with relation to its intended 
purpose. Moreover, under these circum- 

stances the addition does not exhibit the 
immediate and thorough diffusibility 
which characterises the relatively high- 
grade ferro-silicon and which is essential 
for the practical conduct of the opera- 
tion, since it will be noted that the addi- 
tion is made after the cessation of the 
actual melting process and that the re- 
action must be effected during the period 
when cooling is taking place.” 
It of course, nothing new to use 
ferro-silicon in molten cast iron. 


is, 


— 


Mr. A. G. Curnpert, Irish representa- 
tive of Crompton & Company, Limited, 
has been placed in charge of their Man- 
chester district, with offices at Woodall’s 
Buildings, No. 42, Deansgate, Man- 
chester, 


At a 
County 
recommended 


recent meeting of the London 
Souncil, the Highways Committee 
the acceptancce of the 


tender of Hadfield Steel Foundry Com- 
pany, Sheffield, at £967 5s.. for special 
steel track work. 
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THE MALLEABLE FOUNDRY.* 


By Dr. Ricnarp MoLpENKe. 

Harpy a week passes but that I receive 
enquiries regarding the cost of estab- 
lishing malleable castings plants. The 
answer I have to write invariably is :— 
‘*Unless you have at least 5 tons daily 
to make—don’t.” 

As a rule the requests for information 
come from those iron foundries which 
get orders for plenty of grey iron cast- 
ings with a sprinkling of malleable, and 
pessibly some steel castings also. The 
high price they have to pay outside for 
small lots naturally interferes with their 
legitimate profit, and hence the desire to 
produce for themselves. I believe that 
when the electric furnace is perfected, 
or made commercially possible, a different 
aspect will be given to the case, but at 
present we have to take things as they 
are, 

Those concerns which use a large quan- 
tity of these castings are the natural 
pioneers for a given region. The fact 
that they can make money where they 
are, would be a pretty good guarantee 
that they can either save money or get 
their desired deliveries by going into the 
malleable casting business. Moreover, 
their profit as manufacturers will carry 
them over the two or more years of loss 
in starting the malleable p!ant. 


FavovuraB_e Factors. 

To sum up briefly the advantages, I 
give the following : 

1. The expanding market for malleable 
castings, and the great room for improve- 
ment in most of the producing works, 
gives a living chance to the man to go in 
the business, provided he understands it 
thoroughly. 

2. In times of prosperity, plants in 
existence, where great caution is exer- 
cised, must turn away large quantities 
of offered work, being unable to produce 
it. 

3. The moment the malleable castings 
works are full, deliveries are so despe- 
rately bad and slow that attention is 
turned directly to new enterprises coming 
in. 

4. The adaptability of the malleable 
casting to specialities in railroad, agricul- 
tural and hardware lines is such that 
the beginner has a good chance to 
succeed provided his speciality is good. 

5. Where absolutely good material is 





* Paper read before the American Foundry- 
men’s Association. 


required it pays the consumer of malle- 
able castings to go into making these 
himself, provided he has enough tonnage. 
Only he who knows how easily one can 
slip up on the quality of the malleable 
casting also knows how often this is 
done, and the customer is not the wiser. 

6. The malleable product from its 
adaptability to specialities, and compara- 
tively light castings at that, means a 
production in quantity of each separate 
piece. Hence it is not a question of 
half a dozen castings, but oftentimes 
several hundred thousand, or, in other 
words, continuous production, with com- 
paratively well regulated and systema- 
tised shop cost. 


THe DrRawBAcks. 


Now the disadvantages follow from the 
above : 

1, The expanding market, while making 
room, also leaves very empty shops in 
dull times, for the existing plants usually 
expand with each high wave of prosperity 
and manage to hold the desirable cus- 
tomers. 

2. Where the work turned away by the 
full plants is taken by the beginner it is 
at lower prices, or if at high prices, is lost 
again when these fall. Ability to 
hold customers who may have been 
exasperated elsewhere, or ability to pro- 
duce cheap enough to cut under, or most 
likely having a speciality which pays the 
freight, wi!l make or break the new malle- 
able plant. 

3. The capital required is a great detri- 
ment, being about four times as much as 
for the same tonnage in grey iron for 
works alone. The malleable casting pro- 
cess is intricate, the chances of loss great, 
and it takes fully two years to get a de- 
sirable class of men in the shop. Hence 
the chances of no profit, if not worse, 
for a long time. A rough calculation of 
the cost of a shop to produce 50 tons of 
castings daily would come up to, sav, 
$250,000. By the time that shop would 
be actually producing the 50 tons daily 
at a normal shop cost, over double the 
amount of money will have been ex- 
pended. Then, however, with a good 
market the shop will pay handsomely. 

4. The high grade of skill required. 
With the range of composition for the 
iron for various thicknesses of the cast- 
ings very close, a white iron to start 
with, with its double contraction and 
danger of shrinkage in the interior, with 
the necessity of chills, the limit to the 
size and weight, the expansion in the 
anneal, etc., it is a pretty delicate task 
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to turn out large quantities of various 
classes of castings and have them all 
high-grade. Hence the high salaries the 
important men must be paid and the 
eternal vigilance required in the works. 
It must be remembered that your day’s 
work goes into the anneal and you do not 
see it for a week. The next day’s work 
the same, and hence a mistake in the 
temperature of the ovens, and you have 
ruin for possibly a week before you find 
it out. I remember the slipping off of the 
night annealer to a near-by speak-easy, 
with the increase in the natural gas pres- 
sure just at that time, which meant 
thousands of dollars of damage for two 
or three hours’ inattention. 

5. The fierce competition that is met. 
This is primarily the case, because to run 
a shop successfully and to hold an ex- 
pensive organisation everybody must be 
busy. The first aim, therefore, is 
tonnage, to keep the shop producing at 
maximum capacity all the time, practi- 
cally regardless of prices sometimes. Hard 
times drop prices in the malleable shop 
far more quickly than in the grey iron 
establishment. I remember the time when 
castings were sold to the railroads at a 
shade less than 2 cents a pound, de- 
livered. When it is remembered that 
malleable castings ought to bring a cent 
a pound more than the corresponding 
grey ironwork it will be seen what a new 
man is up against in starting when 
prosperity is on the wane. 

The further reason for this fierce com- 
petition is that nearly everybody in this 
line has a speciality, or several of them. 
which sell under patents and for as high 
a price as the community will stand. 
Hence this velvet can cover a deficit to 
keep the rest of the works in operation. 
This, of course, is hard on the man who 
has no speciality, and hence, again, the 
necessity of having abundant capital until 
such a speciality is found. 

To sum up. With a good speciality, or 
a number of castings used in the manu- 
facture of well-paid-for articles, and a 
sufficient daily tonnage, it is good policy 
to go into the malleable casting industry 
asa business venture; but with less than 
5 tons daily safe, and with insufficient 
working capita] and men not thoroughly 
trained inthis line it is better to let it 
alone. 


A pissoLution of partnership is noti- 
fied in connection with Messrs. J. FE. 
King. H. E. Wadsworth, and J, 
Dovener, engineers, etc., Leeds, 


NEW BOOK ON FOUNDRY 
PRACTICE. 

Messrs. ANDREW MoWi111AMm, A.R.S.M., 
and Perey Longmuir have just written 
a new book entitled ‘General Foundry 
Practice.’’ It is published by Messrs. 
Chas. Griffin & Company, of Exeter 
Street, London, W.C., and will be a wel- 
come addition to the none too voluminous 
literature of the science and practice of 
founding. The credentials of its authors 
are unimpeachable; their names are a 
prima facie guarantee that the theoretical 
and practical sides of the subject will be 
adequately dealt with. Confirmation of 
this is quickly afforded by a perusal of 
the volume before us. In arranging their 
matter the authors have wisely placed the 
practical section first, the metallurgical 
branch of the subject being dealt with 
in the latter portion of the book. It 
would be impossible to read these pages 
without realising what great advances 
have been made, not only in the art of 
producing castings, but in the investi- 
gation of the structure and behaviour 
of the different metals from which they 
are made. While in any treatise on 
founding claiming to be comprehensive 
it must necessarily happen that many of 
its contents bear a familiar look, there 
are, nevertheless, many pages in this work 
which not only deserve but demand the 
attention of modern foundrymen. 


—————— 


ANALYSES OF BRITISH PIG- 
IRON. 


We have complied for the use of our 
readers analyses of nearly all the princi- 
pal makes of iron which are sold in 
large quantities on the market. Such 
analyses are, of course, necessarily sup- 
plied by the makers themselves, and 
therefore are likely in many cases to put 
the best side foremost. At the same time 
the analyses are of great interest and 
value. We should welcome an'y discus- 
sion or results of experience with the 
irons enumerated. Analyses of other 
irons will be continued in subsequent 
issues. 

—--o—— 


Messrs. T. Harpinac Cuurton & Com- 
pany, Atlas Works, Leeds, have appointed 
Messrs. Andrews & Company, 198a, St. 
Vincent Street, Glasgow, as their agents 
in Scotland, ’ 
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ANALYSES OF BRITISH PIG-IRON. 


CUMBERLAND. 
James Bain & Co., 
HARRINGTON, CUMBERLAND. 
Brand—** Harrington.” 



































Gc. c.c.} si. | 8. | P. | Ma 
Hematite— | 
No. 1 = aa 2.00-3.00 itr. to 0025) 0.04) — 
. 2 «| — | — | 180-280 |0.015-0.035 0.04 | — 
a — | — | 1,75-2.50 | 0.045-0.050! 0.04 | — 
» & - - | 12 | 0.075 | 004) — 
Distington Hematite Iron Co., Ltd., 
DISTINGTON, CUMBERLAND 
Brand—* Distington.” 
G.C.|C.C.| Si. i s | P. | Mn. 
No.1... |3.460/ my 2,00-3.00'tr. to 0.0025] 0.035-0.045| 0.180 
yy 2 ve | 3-420 | 0.400 | 2.00-3.00)tr. to 0.030) 0.035- 0.045] 0.180 
a a ad 3.370 | 0.450 | 2.00- 2.00e. to 0.086 0.085-0.045} 0.180 








Kirk Bros, & Co., Ltd., 
WORKINGTON. 

This Company’s output is all used by themselves. 
Millom & Askam Hematite Iron Co., Ltd., 
MILLOM. 

Brand—‘‘ Millom.” 




















Moss Bay Hematite Iron & Steel Co., Ltd, 
WORKINGTON, CUMBERLAND. 
Brand—‘‘ Yoss Bay.” 














| 
G.C.|C.C.| Si. | 8. P. Ma, 
No. 1B 3.60 | 0.10 | 3.00 | 0.01 | 0.03-0.04 “on 
»o 2B 3.50 0.15 | 2.50) 0.02 0.04 0.70 
» oD 3.30 0.25 | 2.00 | 0.04 0. 0.6) 
Forge 3 on -- | 3.00, 3.35) 1.70 | v.07 0.04 0.2 
os ssi «. | 2.80 0.45 | 1.30 | 010 0.04 0.50 








Whitehaven Hematite Iron & Steel Co., Ltd, 
CLEATOR Moor, CUMBERLAND. 
Brand—“ Cleator.” 





homes 0.320 | 1.931 trace} 0.041 |t:ace 





Average analysis ... 





DERBYSHIRE, 
Clay Cross Co., 
NEAR CHESTERFIELD. 
Brand—‘‘ Clay Cross.” 





G.C.|C.C.| Si. | S. | 


2.47 | 0.64 | 3.33 | 0.02 | 0.54 | 0 





No.1 ade aa = 





E. P. Davis, 












































«ccc! si s. P. Mn. ‘ fo 
7 ENNERLEY FURNACES, ILKESTON. 
Special...| 275, 0.18 | 1.00-3.00 Max. 0.025 Max. 9.085) | 9.50 . 7 , —_ 
No. 3. 18 0.18 | 1.00-3.00 tr. to 0.030 0.0 0.50-0.80 Brand—‘ Awsworth. 
2 } ” | 3.48 | 0.19 | 1.00-3.00 tr. to 0.030 o-031 0.50-0.8C el es at 
— | 33 0.25 | 1.00-3.00 tr. to 0.030 0.031 | 0.50-0.80 . Nl 
4 + |2.72/ 0.59) 1.20 0.10 0.034 0.60 G.C. C.C.| Si. | S. | P. | Mn 
: .. | 2.60| 1.33) 0.90 0.13 0.034 0.40 - —_ — ee — 
Motiled 1.40'1.70| 0.55 0.13 0.036 0.25 Foundry open .. 3.00 | 0.10 | 3.00 | 0.006! 1.30 | 0.9 
White ... |0.tu| 3.00} 0.56 | 0.15 0.038 .20 vias aeoe. 
~ Brand—* M.H.M.” Denby Iron & Coal Co., Ltd., 
NEAR DERBY. 
G.c.|C.c.| Si. 8. | P. | Mn. Brand— 
White ...| 0.11 | 3.00] 0.50 0.15 | 0.037 | 0. l 
Spotted” ” | - | G.C.| C.C. | Si. | Ss. | P. | Mn 
. Y 0.60 0.16 0.037 . — 
ate) 6.20 | 3.00 - Has | 2.98 trace} 2.67 "| 06 1.45 07 
mottled | 2.60 | 0.77| 0.94 0.20 0.036 | 0.20 a eee 
oft | 
mottled | 2.10 | 0.74 0.74 0.16 0.036 | 0.20 James Oakes & Co., 
Grey 2.40 | 1.00] 1.20 0.13 0.036 | 0,20 
scteath M ALFRETON, DERBYSHIRE, 
Brend—**; iskam.” Brand—** 0000.” 
ec.\cc.| si | s P| M ‘ole! .! 2.1212 ee 
Me CE. |\——— ie Sig| @| 8] a) g | eo) es 
No.1... | 3.50 | 0.20 | 1.00-3.00ltr. to 0.03 | 0.035 | 0.50-0.70 wh tes | 4° 05 
ea 3.40 | 0.21 | 1.08-3.00)tr. to 0.03 | 0.35 | 0.50-0.70 =——-——-—- —-|__- —_ —_|—_ |___!|___..— 
— 326 | 0.30 | 1.00-3.00|tr. to 0.03 | 0.035 | 0.50-0.70 No.2 Foundry) 3.60 0.59 1.659 0.026 | 1.139 0.755 | 0.012 - 
ae 2.56 | 0.70 | 1.30 10 | 0.036 | 0.50-0.70 —,, a 3.57| 0.53 1.505 0.024 | 1.196 | 0.805 | 0.012| —- 
5 2..0 | 1,20 1.00 0.14 =| 0.038 0.80 » o | 3.34' 0.25 2.920 | 0.043 | 1.709 | 0.070; — | 18 
Mottled 1.50 | 1.60} 0.60 0.15 | 0.039 0.19 .. 4 Forge... |2.11| 1.00 2.520 0.090 | 1.020 0.100 | — |0l8 
White 0.30 | 2.80 | 0.49 0.16 | 0.040! 0.20 r a 3.14) 0.40 2.280 0.070 | 0.940 0.860; — O18 








| 




















| 
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ANALYSES OF BRITISH PIG-IRON—continued, 


Renishaw Iron Co., Ltd., 
ECKINGTON, 














G.c.|C.c.| si, | 8S. | P. | Mm. 
4 foundry 3.410 | trace| 2939 0.036 | 1.680 | 0.362 
_ “— Y ™ | 3'960 | 0.179 | 2.146 | 0.034 | 1.623 | 0.707 
— i ... | 8.850 | 0.112 | 2.333 0.024 | 1.581 | 0.572 
2 ae .. 8.300 | 0.225 | 2.099 0.053 | 1.771 | 0.647 
Close Forge 2.300 | 0330 | 1.819 0.079 | 1.730 | 0.520 
Mottled 1.550 | 1.560 | 1.200 0,200 | 1.500 | 0.350 
White 2.650 | 0.100 | 0.450 0.250 | 1.350 | 0.250 
Glazy | 3.450 hemeed 4,500 0,070 | 1.600 | 0.610 








Sheepbridge Coal and Iron Co., Ltd., 
CHESTERFIELD, DERBYSHIRE. 
Brand—‘‘ Sheepbridge.” 



























































| 
[ec.Jcc.] si | s. | p. [ mo. 
No. 1 Foundry | 3.74 | 0.08] 3.17| 0.01, 1.40| 0.89 
is -- | 3.50) 0.12) 3.2 0.02 | 1,43 0.88 
=a | 3.25 | 0.24| 2.80] 0.03| 144 085 
2 oe .. | 3.10} 0.30] 2.68] 0.04 | 144| 0.88 
", 4 Forge | 2.80} 0.60] 2.10} 0.06 | 1.45) 0.88 
Stanton Iron Works Co., Ltd., 
Nr. NOTTINGHAM. 
Brand—‘‘ Stanton.” 
G.©.|C.C. | Si. | ni sf | Mn. 
No. 1 Foundry 3.38 0.06! 3.24 | 0,028| 1.20| 0.49 
one a 2.85 | 0.05 | 3.50 | 0.029) 1.02] 0.40 
oe 3.25 | 0.31 | 3.39 | 0.013| 1.16] 0.46 
ee 2.32 0.67 | 2:01 | 0.065} 1.19 | 0.48 
Forge 1.48 | 1.26! 1.66 | 0.094 | 1.24) 0.38 
Mottled 1.28 | 0.85 | 0.97 | 0.220| 0.85 | 0.25 
Tiger 1.25 1.40 | 1.24 | 0.300} 1.22| 0.23 
White 0.60 1.70 | 0.47 | 0.410) 1.08) 0.13 
! ! 
Staveley Coal and Iron Co., Ltd., 
Nr. CHESTERFIELD. 
Brand—* Staveley.” 
lec.jcoc.| si. | s. | Pp | am 
Broad Oaks Fur- 4 a 
naces — 
No.1 Foundry ...| 3.06} 0.22| 3.27!| 0.62] 1.29] 0.74 
 _=-_— .- | 3.16] 0.27) 3.52] 0.05] 1.24] 1.06 
i 3.12] 0.31) 3.09] 0.05! 1.35] 0.93 
iP .. | 312] 0.29| 268] 0.07] 1.27| 1.73 
» 4Grey Forge | 3.16| 0.25; 2.38| 0.07] 1.40] 1.73 
» $Forge ... | 3.18] 0.33) 3.27 | 0.08] 1.45] 0.97 
a oe 0.12] 0.37 | 2.01] O11] 1.35] 0.93 
Staveley Works - 
No.1 Foundry ... | 3.30| 0.30! 3.08| 0.03] 1.43! 1.22 
€ mm -- | 3.16 | 0.27 | 280] 0.04] 1.58] 0.85 
> 3.12] 0.31) 2.50} 0.04) 1.49] 1.12 
nf 4... | 3.12] 0.29] 245) 0.07] 1.27] 0.97 
; 4Grey Forge = _ 2.40 | 0.08) 1.41] 1.35 
» 4Forge ... | 3.40] 0.32 | 3.38! 0.08] 1.40] 0.95 
“~~ a 2.92 | 0.58 | 1.61 | 0.12] 1.42] 0.80 
mn Same as_ | No. 4/Forge 
Mottled... 2.1 1.08 | 0.96 0.19} 1.44] 1.50 
White 0.90} 3.10) 0.45 | 0.15] 1.36] 1.33 
Glazed _ — | 4.50 po nn on 
ee a \ u 














DURHAM. 
Bell Bros., Ltd., 
CLARENCE IRON WoRKS, MIDDLESBROUGH. 
Brand —‘** Clarence.” 






































G.C.} C.C. | Si. s. | P. | Mn 
No.1 Foundry ...| 3.30] 0.15] 2.90 | 0.030 | 1.52/| 0.60 
os ts .. | 3.40] 0.18] 2.50 | 0.085 | 1.52 | 0.60 
es Se 2.89] 0.48] 2.31 | 0.075 | 1.55] 0.50 
, 4 Forge 3.00} 0.62] 1.53 | 0.142} 1.50] 0.45 
Mottled ... 2.50 | 0.87] 1.21 0.153 | 1.50 | 0.33 
White ’ .. |trace| 3.10} 0.93 | 0.250) 1.52] 0.30 
Silicious ... | 3.30 |trace| 4.22 | 0.016 | 1.55 0.70 

The Carlton Iron Co., Ltd., 
CARLTON IRON Works, FERRY HILL. 

Brand —‘‘ Carlton.” 

e.c.joc.| si. | s. | P| mn 
No.1 Foundry .. 3.290 0.057 | 3.190 | 0.038 | 1.290 | 0.320 
wr a 3.246 0.116 | 2.770 | 0.030 | 1.366 | 0.250 
Hae Sree 2.190 0.164 | 2.330 | 0.035 | 1.320 | 0.320 
» 4 Forge 2.030 0.363 | 2.120 | 0.094 | 1.180 | 0.250 
Mottled ..... 2.050 1.250 | 1.790 | 0.190 | 1.450 | 0.320 
White 0.120 3.100 | 0.880 | 0.28) | 1.400 | 0.300 
Glazy 3.080 0.020 | 5.120 | 0.010 | 1.090 | 0.250 

} 
Consett Iron Co., Ltd., 


ConseETT, Co. DURHAM. 
This firm only sell small quantities of pig-iron. 
Palmer’s Shipbuilding and Iron Co., Ltd., 


JARROW-ON-TYNE, DURHAM. 
Brand—“ Jarrow,” Cleveland. 






























































G.c. | 0.c.| si. | & | P. | an. 
No.1 Foundry ...| 3.65 | 0.1@| 3.00 | 0.020 1.100| 0.55 
a w» | 345 | 0.25 | 2.50 | 0.032 | 1.100 | 0.55 
Zs es 3.25 | 0.30| 2.25 | 0.045 | 1.100} 0.50 
we Pee 2.90 | 0.50} 1.80 | 0.065 | 1.150] 0.40 
» 4Forge 2.90 | 0.56) 1.60 0.080 | 1.200 0.40 
Brand —‘‘ Tyneside,” Hematite. 
) 
a.c.|c.c.| si. | s. | P. Mn. 
No.1 Foundry ...| 2.95| 0.15 | 2.30 | 0.025 0.038 | 1.75 
Ce 7a ... | 3.75 | 0.27) 1.85 | 0.035 | 0.038 | 1.60 
a ie 3.45 | 0.35 | 1.50 | 0.055 | 0.040 | 1.40 
a a 3.10 | 0.55 | 1.15 | 6.080 | 0.010 | 1.05 
The Seaton Carew Iron Co., Ltd,, 
WeEstT HARTLEPOOL. 
Brand—“ 8.S.F'.” 
ee 7 —y | 
|G.C.| C.c. | Si 8. | P. | Mn. 
Refined cylinder | | | ~ 
iron... | 275 | 0.90] 0.90 | 0.09 | 0.35 | 0.50 
 preed— GON” 
| @.c. | c.c. | Si. | s. | P. | Mn. 
Malleable iron— } 
Grey .. | 2.90! 0.60} 1.50} 0.12! 0.05} 040 
White ~| 0.20 3.25 | 0.40} 0.22 | 0.05 | 0.25 
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TRADE TALK. 


J. H. Witson & Company, Limitep, 
have removed to Dock Road, Seacombe, 
Birkenhead. 


A compuLsory winding-up order has 
been made against the Dorinda Engineer- 
ing Works, Limited. 

Tue Daviy Kimpertey & Sons’ Toor 
Manvracturtinc Company, Limirtep, is in 
voluntary liquidation. 


Messrs, J. Harrop. C. Harror, and 
J. Benson, engineers, Pontardulais, have 
dissolved partnership. 

Messrs. F. Greaves and G. F. Sip- 
DALL, fender manufacturers, etc., Shef- 
field, have dissolved partnership. 

Messrs. F. R. B. Price & G. T. 
Apams, general engineers, Tunbridge 
Wells, have dissolved partnership. 

Messrs. R. T. Paumer and J. W. 
Boorn, ironfounders, Burnham-on- 
Crouch, have dissolved partnership. 


Messrs, Henry Pets & Company have 
removed to Lincoln’s Chambers, 9, Ports- 
mouth Street. Lincoln’s Inn Fields, W.C. 


Autrennacn, Limitep, of Brighouse, 
Yorks, have appointed Mr. F. S. 
Dudgeon, M.Inst.C.E., as their London 
agent. 


Tue registered offices of the Tredegar 
Iron and Coal Company, Limited, have 
been removed to 60, Fenchurch Street, 
London, E.C. 


Ricwarpsons, WestcartH & Company, 
Limitep, have removed their London 
offices to 5, Queen Anne’s Gate, West- 
minster, S.W. 


Tne Briytn Sxrpsvurtpinc Company, 
Limitep, have removed their offices to 
the Quayside, near Gregory Street, Cow- 


pen Quay, Blyth. 


Mr. T. L. Davinson, Scottish repre- 
sentative of Holden & Brooke, Limited, 
Manchester, has removed to 62, Robertson 
Street, Glasgow. 


Messrs. J. S. Lorp and G. S. Lorp, 
engineers, etc., Whitefield, Lancashire, 
trading as Spencer & Sons, notify a dis- 
solution of partnership. 

Messrs. Harris, Lez & Company, en- 
gineers, Johannesburg, have removed 
their London offices to 55, Berners 
Street, Oxford Street, W. 


McPuatrr & Simpson, Limirep, of 
Wakefield, have acquired the business of 


the McPhail & Simpsons’ Dry-steam 
Patents Company, Limited. 


Cocurang & Company, Woodside Tron- 
works, near Dudley, are supplying 4-in. 
cast-iron pipes, at £5 11s. 6d. per ton, to 
the Nantwich Rural District Council. 


Mr. E. A. Beaumont and Mr. T. H. 
OuprieLp, Huddersfield, have been ap- 
pointed joint liquidators of Doughill’s 
Engineering Company, Limited, Leeds. 

Messrs, Wueatitey, Kirk, Price & 
Company, engineering valuers and 
auctioneers, have opened offices at 26, 
Collingwood Street, Newcastle-on-Tyne. 

Mr. W. R. Rotruennere, of the Electro- 
Motor and Dynamo Company, has joined 
Messrs. E, P. Allam & Company, of 11, 
ted Lion Street, Clerkenwell Road, 
London, E.C. 

Beyer, Peacock & Company, LimitTeD, 
of Manchester, have secured a contract 
for the supply of 50 locomotives for the 
New South Wales railwalys, valued at 
close upon £250,000. 

Messrs. Roptnson & Jones, 21, 
Collingwood Street, Newcastle-on-Tyne, 
have been appointed representatives for 
the North of England for Brown, Boveri 
& Company, Limited. 


Mr. A. W. Warner, of Norton, near 
Stockton-on-Tees, has been admitted into 
partnership in the firm of A. Haacke & 
Company, boiler and pipe covers, etc., 
Homerton, London, N.E. 

Joun Brown & Company, Limitep, of 
the Atlas Works, Sheffield, have pur- 
chased from Mr. Shakespeare the Trent 
Iron Works, Scunthorpe. and the _ busi- 
ness connected therewith. 


J. C. Lyett & Company, Limtitep, en- 
gineers, 55, Victoria Street, Westminster, 
S.W., have been appointed sole buying 
agents by Messrs. C. & T. T. Pattison, 
engineers, etc., of Naples, Italy. 


A rumovrR has gained currency of late 
that the Stirling Boiler Company’s ex- 
tensive works at Motherwell will be 
transferred to Renfrew, and be merged 
in the undertaking of Babcock & Wilcox, 
Limited. 

Owrne to their inability to get goods 
conveyed to and from the quays and rail- 
ways at Belfast. Messrs. Combe, Bar- 
bour & Combe, engineers, have been 
obliged to close a considerable portion of 
their works. 


Tre Consett Iron Company, Limttep, 
have appointed Mr. F. W. Jackson (who 
already represents them in the Man- 
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chester district) their agent for the Mid- 
land district, with offices at 3, New 
Street, Birmingham. 

THe UNBREAKABLE PULLEY AND MILL 
Geartna Company, Limitep, West Gor- 
ton, Manchester, have appointed the 
Engineering and General Equipment 
Company, 9, Scale Lane, Hull, sole 
agents for Hull and district. 


W. & T. Avery, Limited, Soho Foun- 
dry, Birmingham, have secured a 
repeat order from the New South Wales 
Government for twelve 20-ton weigh- 
bridges, fitted with their patent pro- 
tection bar for preserving the gradua- 
tions on the steelyards. 

Messrs. Hopesoxn, Wricut & Woon, 
Century Works, Halifax, have ap- 
pointed Messrs. Fletcher & Eaton, 79, 
West Regent Street, Glasgow, as their 
agents in Glasgow, and Messrs. Norrie & 
Company, 7, Ward Road, Dundee, as 
agents for the East Coast of Scotland. 


THe STAHLWERKS VERBAND- AKTIEN 
GESELLSCHAFT, in Diisseldorf, have ter- 
minated their agency contract with the 
German Steel Works Union Agency, 
Limited, and have arranged for the 
agency being conducted by a new com- 
pany, styled the Stahlwerks Verband’s 
British Agency, Limited, 13 to 14, 
Abchurch Lane, London, E.C. 


NuMEROUsS questions have been asked 
in the House of Commons during the 
past month by Mr. H. C. Lea regarding 
the alleged defective rudder supplied by 
the Ayrshire Foundry Company for 
H.M.S. ‘‘King Edward VII.” some 
years ago. The member for St. Pancras 
has been most persistent in his attack 
on the Company, notwithstanding the re- 
peated explanations by the Premier and 
the Secretary to the Admiralty, who 
early recognised the uselessness of raking 
up ancient matters that took place long 
before they came into power, that were 
efficiently dealt with by the authorities 
responsible at the time, and that had 
quite recently been investigated by the 
Public Accounts Committee. Mr. Lea 
has not only tenaciously attacked the 
Company, as such, but has included the 
individual directors and officials in the 
range of his hostilities, particularly Mr. 
J. B. Smith, who, as we notify in 
another column, recently had the honour 
of knighthood conferred upon him, and 
who, it appears, was a director of the 
Ayrshire Foundry Company at the time 
of the alleged fraud. The Secretary to 
the Admiralty, in the course of his 


replies, said that the question of a prose- 
cution was carefully considered, but the 
law officers of the Crown, under all the 
circumstances, advised against that 
course. The firm in question was struck 
off the contractors’ list and the running 
contract cancelled. The Admiralty was 
first informed of the defect by a person 
who had been employed as_ works 
manager by the Ayrshire Foundry Com- 
pany, but had left the firm’s employ- 
ment at the time of furnishing the in- 
formation. According to his own state- 
ment, he had known for many months of 
this defect, and had himself, although 
under protest, assisted in concealing it. 
In the circumstances it did not appear to 
the Board of Admiralty of the day that 
he ought to be rewarded, and no reward 
had been made. The staff of Admiralty 
inspectors consisted of persons of long 
experience in foundry work, and he was 
informed that the defect could not have 
been detected by visual inspection. The 
Prime Minister, replying to several 
questions, remarked that Sir James 
Smith was a man entirely worthy of the 
recognition which his public services had 
received, and enjoyed the respect of all 
who knew him, to whatever class or party 
they belonged. He had enquired and 
found that he was a director of the Ayr- 
shire Foundry Company at the time when 
the circumstances referred to occurred. 
But he and his fellow directors had no 
knowledge whatever of the offence which 
was being committed by their servant or 
servants, and for which they themselves 
had suffered a heavy pecuniary loss. 
The law officers of the Crown, after care- 
ful consideration, declined to take any 
action against the Company. 


—— 


DEATHS. 


Mr. F. Barry, a director of Hornsby & 
Sons, Limited, engineers, Grantham. 

Mr. T. Anprews, head of Messrs. 
Thomas Andrews & Company, iron manu- 
facturers. of Wortley. 

Mr H. Svummernitzt, of Parkdale. 
Wolverhampton, aged 80 years. The 
deceased was formerly manager of the 
old Osier Bed Iron Works. 

Mr. J. J. Tyrrett, who retired from 
the position of works manager to Clay- 
ton & Shuttleworth, Limited. Lincoln, 
a few years ago, at the age of 74 years. 

Mr. W. Dosson, of The Chesters, Jes- 
mond, aged 74 years, a member of the 
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firm of William Dobson & Company, 
shipbuilders, Walker, and also a director 
of the Wallsend Slipway and Engineering 
Company, Limited. 

Mr. J. Wappincron, engineer and 
ironfounder, of Barrow, aged 70 years. 
The deceased, along with his brother-in- 
law (Mr. Longbottom), erected works at 
Barrow 47 years ago, and made frequent 
extensions to them. 

Mr. E. Smepiey, of Derby Road, 
Belper, who, along with his brother, Mr. 
John Smedley, J.P., of Derby, founded 
the Park Foundry at Belper, where em- 
ployment was found for several hundred 
men. About ten years since the concern 
was made into a limited company. 


Mr. T. M. Hewrrt, sole proprietor of 
the firm of J. Marsden & Company, 
Britannia Foundry, Folds Road, Bolton, 
aged 74 years. The deceased gentleman 
is succeeded by his son, Mr. H. W. 
Hewitt, who has been connected with 
the business for twenty-three years. 

Mr. W. G. Baenatt, of Dean’s Hill, 
Stafford, the principal of the Castle 
Engine Works, Stafford. The deceased 
gentleman belonged to the well-known 
Bagnall family, which has been asso- 
ciated with the iron trade of South 
Staffordshire for generations. He was 
55 years of age. 





—— 
PERSONAL. 

Tue late Sir Charles Mark Palmer, 
M.P., left unsettled property of the 
gross value of £3,423. 

Mr. E. Barnes, M.P., has been re- 
elected secretary of the Amalgamated 
Society of Engineers. 

Mr. T. Writkinson, chairman and 
managing director of William Cooke & 


Company, Limited, 
undergone an operation. 

Tue late Mr. J. D. Ellis, chairman and 
formerly joint managing director of John 
Brown & Company, Limited, left estate 
valued at £60,752 gross, 

Tue Ricur Hon. Lorp Prrriz, chair- 
man of Harland & Wolff, Limited, has 
been elected a director of the London 
and South-Western Railway Company. 


Mr. A. S. Purpon, Mr. G. W. Stve- 
wricnt, Mr. M. Furness, and Mr. J. 
E. Furness have been elected directors 
of Furness, Withy & Company, Limited. 


has successfully 
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Mr. A. Jack has retired from the firm 
of Marshall, Fleming & Jack, engineers, 
Motherwell, and the business will in 
future be carried on as Marshall, Fleming 
& Company. 

Sir AvLexanpeR Kennepy and Mr. J. 
F. AspmInaLL, general manager of the 
Lancashire and Yorkshire Railway Com- 
pany, have received respectively the de- 
grees of Doctor of Engineering, and 
Master of Engineering, of the University 
of Liverpool. 


Mr. R. H. Measures has resigned the 
managing directorship of Measures 
Brothers, Limited, but will retain a seat 
on the Board. Mr. R. T. Measures has 
been elected chairman, and he and Mr. 
H, J. T. Measures, have been appointed 
joint managing directors. 

Amongst the honours bestowed on the 
occasion of the King’s official birthday, 
we note a peerage conferred upon the 
Right Hon, Sir James Kitson, Bart., 
M.P., chairman of the Monksbridge Iron 
and Steel Company, Limited, and head 
of Kitson & Company, Limited, Airedale 
Foundry, Hunslet, Leeds. Sir James has 
taken the title of Baron Airedale of 
Gledhow, in the West Riding of the 
county of York. Mr. Walter Scott, who 
received a baronetcy, is chairman of 
Walter Scott, Limited, colliery owners 
and iron and steel manufacturers, and a 
director of several other coal and iron 
companies. Mr, A, M. Carlisle, sum- 
moned to the Privy Council of Ireland, 
is managing director of the shipbuilding 
firm of Harland & Wolff, Belfast, of 
which his brother-in-law, Lord Pirrie, is 
the chairman. Mr. J. B. Smith, a new 
knight, is a member of the firm of Smith 
& Wellstood, ironfounders, of Glasgow, 


London, and Dublin. 
-- Qe 


LIST OF NEW INVENTIONS. 


Specially compiled for THe Founpry TRADE JOURNAL 
by Mr. GEORGE BARKER, Fellow of the Chartered 
Institute of Patent Agents, Consulting Engineer and 
ae Patent Agent, 77, Colmore Row, BIRMING- 

4M. 


12,372. Improvements relating to the 
moulding boxes of moulding 
machines. W. Grossman. 

12,565. Improvements in moulds. P. T. 
BURKHOLDER, 

12,955. Improved plant for the casting of 
metals and other materials. B. 
Platschick, 
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JAMES EVANS & CO., 


Telegrams: 


ee BRITANNIA WORKS, MANCHESTER. 


“ BLACKINGS, GLASGOW.” 
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NEW COMPANIES. 





Roycrorr ENGINEERING SYNDICATE, 
Limitep.—Capital £100. Registered 
office : 1373, King Street, Hammersmizh, 


London, S8.W. 


Lines & Company, Liuitep.—Capital 
£5,000, to carry on the business of iron- 
founders, etc. Registered office: 18, 
College Street, Northampton. 

Cuiswick Iron Works Aanp ERECTING 
Company, Limitep.—Capital £3,000, to 
acquire the business of the Chiswick Iron 
Works and Erecting Company. 

Joun Hanns & Sons, Limitrep.—Capi- 
tal £25,000, to acquire the founders’ 
business carried on at Cardigan Works, 
Birmingham, as John Hands & Sons. 


WILLIAM WHITTAKER & Sons, 
Limitep.—Capital £15,000, to acquire 
the engineering business of William 


Whittaker & Sons, Sun Iron Works, Old- 
ham. 

Booth & Brookes, Limitrep.—Capital 
£10,000, to carry on the business of iron 
founders, etc. Registered office: Mild- 


may Iron Works, Burnham-on-Crouch, 
Essex. 
Stertinc Mertars, Limirep.—Capi- 


tal £2,000, to carry on the business of 
metal founders, etc. Registered office : 
Bank Chambers, Newdegate Place, Nun- 
eaton., 

THORNEWILL & Waruam, Limitrep.— 
Capital £40,000, to acquire the iron- 
founding business carried on at Burton- 
on-Trent, Staffordshire, as Thornewill & 
Warham. 


Henry E, Hoots & Company, Limirep. 
Capital £10,000, to acquire the iron- 
founding business carried on at Green 
Lane orks, Sheffield, as Henry E. 
Hoole & Company. 


HeErBeRt FrRoop Company, Limitep.— 
Capital £8,812, to acquire the engineer- 
ing business carried on at Sovereign 
Mills, Chapel-en-le-Frith, Derby, as the 
Herbert Frood Company. 


Greorce Nutter & Son, Limirep. 
Capital £3,000, to acquire the iron- 
founding business carried on at Burnley 
as George Nutter & Son. Registered 
office: Elm Street, Burnley. 


ae ae Qa 


THe fourth annual convention of the 
British Foundrymen’s Association will be 
held in the Department of Applied Science 
of the University of Sheffield, St. George's 
Square, on Tuesday and Wednesday, August 
6 and 7, under the presidency of Mr. H. 
Pilkington. On the first day of the pro- 
ceedings the President will deliver his 
address, which will be followed by an 
address by Professor Arnold (Sheffield 
University), and the following papers :— 
“Practice and Theory,” by Mr. Perey 
Longmuir; “The Foundryman: Past, 
Present and Future,” by Mr. W. H. Sher- 
burn. In the afternoon a visit will be paid 
to the works of the Sheepbridge Coal and 
Iron Company, Limited. On the following 
day, Mr. T. Swinden will make a practical 
demonstration of pyrometery, and a paper, 
entitled ‘“ The Changes in Cast Iron during 
and after Solidification,’ will be read by 
Mr. E. L. Rhead, Lecturer on Metallurgy, 
Manchester School of Technology. Mr. E. 
Houghton will also contribute a paper on 
“Special Alloys for Foundry Use.” In the 
afternoon there will be a visit to the steel 
foundry of 8S. Osborne & Company, Limited, 
and Cammell Laird & Company, Limited, 
and in the evening a smoking concert at 
the King’s Head Hotel, arranged by Mr. 
W. F. Bagnall, Sheffield. On Thursday, 
August 8, a drive has been arranged to 
Chatsworth, Haddon Hall, and Bakewell. 





Ganister, Cupola Blocks, Fire Bricks, 


Fire Clay. 


Silica Bricks, Tuyeres, Stoppers, Nozzles, &c. 
Steel Moulders’ Composition, Silica Cement. 








Telegrams: ‘‘LOWOOD, DEEPCAR.” 


J. GRAYSON LOWOOD & Co., Ltd., 
DEEPCAR, nr. SHEFFIELD. 
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Reducing Piping in Steel Ingots. 
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STEEL BLOCK SHOWING TIN OF “‘ANTI-PIPING "* COM- APPEARANCE OF BLOCK 
PIPING POUND IN POSITION. AFTER TREATMENT. 





For Particulars apply to 


Toe E FMA Lurp., 


27, Martin’s Lane, Cannon Street, 
Telephone: 8749 Central. > LONDON, E.C. 


Telegrams: ‘*Fulmen, London. 














¢ WOUND AY 


> As supplied to the oY 
NX British .. 
%.) Admiralty Dockyards. & 


The following, selected from numerous letters, are eminent 
testimony as to the quality of our celebrated “‘A.A.A."’ Coppee 
Foundry Coke, carefully selected, and despatched in sheeted 
wagons. 

From PECKETT & SONS, Bristol. 
Bristol, October 25th, 1904, 

We have been using your Selected Foundry Coke for some considerable time. 

We have pleasure in stating that we are very pleased with it, as we find we get sounder and 
cleaner castings, more free from blow-holes and other defects, than we formerly did. 





From MOUNTFORT PHILLIPS & Co., Liantrissant. 
Liantri: sant, October 25th, 1904. 
In reference to the Foundry Coke you have been supplying us with for the last six months, we 
have very great pleasure in letting you know that it has given every satisfaction, and that our Works 
Manager and Workmen give it the highest praise. 


Elders Navigation Collieries,.».Cardiff. 
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PRICES OF METALS. 





The following table shows the approxi- 
mate latest prices and position of stocks of 
metals during the past two years :— 





METALS. 1905-7. 1905-6. 
Iron—Scotch pig 
Sl EE, | ea 56/6 
—Middlesbro’ war- { 
rants ... — 56/10})}. 51/3} 
—W.C, M/nos Besse- 
mer... i) eee eo 65/6 
—Stock, Scotch, 
July 30 | es 11,660 
Copper—Chili bars, 
GMB cee coe COT |ecoccccee £86 15/0)...... 0.00 £82 0/0 
—Stock, Europe & 
afloat.. RT ee 
Tin—English ingots 
—_ )| £173 (0/0 
—Straits ws SS i; =a £171 2/6 
—Stock, Ldn. Hind 
and afit TONE |...seeseeee 00 13,183 13,013 
Lead— English pig 
Sereeeh £20 10/0)......... £16 18,9 
Spelter—Ord. site 
ae > eee BBB 5/Oi.cvccccee £26 7/6 
Quicksiiver-(7slb) ) 
bottle ....... £6 16/0-£7).......+ £7 5/0 
Antimony —Regu- 
lus ous Se £109 0,0 


COD |.-csereceees £43-£45 


*Settlement price. 
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CasTINGs. 


In the Cleveland district the following 


are the nominal rates current for cast- 
ings :— 
£s. d. £s. d. 
Columns (plain) .. 700to 750 
Pipes, 14 to 24 in. 510 0 to 515 0 
ae 3 to 4 in... 5 26 to 510 0 
* 5 to 8in. 500 to 5 2 & 
» 10 tol6 in.... -5800to 5626 
». 18 to 2s in.... 5600 to 56 2 & 
Chairs rs 426to 450 
Floor plates: ‘(open 
sand) 310 0 to 315 0 


Scrap. 


The quotations for scrap, subject to 
market fluctuations, are as follows: — 
Heavy wrought (mixed), £2 17s. 6d.; light 
wrought, £1 12s. 6d. ; heavy cast, £2 11s. 6d.; 
all per ton f.o.b., London. Copper (clean), 
£81; brass (clean), £47 0s.; lead (usual 
draft), £17 10s.; tea lead, —; zine, 
£17 Os.; all per ton delivered merchant's 
yard. 








SILICA FIRE BRICK Co., 
OUGHTIBRIDGE. 

















GROUND (GANISTER, 


Wet or Dry. 


Silco Cupola Bricks, 90°/, Silica. 


Better than Fire-clay Bricks for Cupolas. 
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Established 1863. 


Jas. Durrans & Sons, 
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yO 
PHCENIX WORKS, PENISTONE, oxtha. 


Manufacturers of all 


FOUNDRY EQUIPMENTS, 


, Compositien Black Lead, _ 
Plumbago, Core Gum, White Dust, and Coal Dust. 
Ladles, Cupolas, Fire Bricks, Gannister, Stone Flux, Loam and Sand Mills, Casting 
Cleaners, Studs, Chaplets, My = Nails, Sprigs, Brushes, Wire Brushes, Core Ropes, 
Bellows, Buckets, Spades, Forks, Riddles, Sieves, Barrows, &c. 


IMPROVED FOUNDRY RATTLER or FETTLING DRUM. 





ni 





cere —/ fz 





"GIT Ge 
These Machines are invaluable for a Foundry, doing a la: amount of work of a superior quality, 
in a much shorter time than can be done by hand, without skilled labour. 
“Dear Sirs,—We have been using your bost Blacking for a large number of years, and always use it 
on our large Ingot Moulds, which, as you know, we have made bs to 85 tons in weight. 
“ Yours faithfully, THE BRIGHTSIDE FOUNDRY & ENGINERRING co., LD.” 
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HYDRAULIC MOULDING M 


Pattern “L.” 


This machine is fitted with a revolving pattern plate carrying one half of the Pattern 
on each side. It is constructed in all sizes from 19 in. by 10 in. to 87 in. by 87 in., and can 
be arranged with a draw up to 20in. Bottom and top boxes are made alternately. 
With small machines the extraction of the pattern is done by a lever, with the larger 
sizes by hydraulic power. Any shape or size of box can be used on the machine within the 
maximum capacity, and in the majority of cases existing pattern plate can be utilised. 
The pattern is drawn upwards out of the sand without enlarging or breaking the mould. 
The machine is unsurpassed for deep work and we shall be pleased to show it to you in 
operation here. 
A SAND BLAST WILL IMPROVE THE APPEARANCE OF YOUR CASTINGS AND SAVE 
MONEY. 
OUR CONTINUOUS SAND BLAST embodies ALL THE LATEST IMPROVEMENTS and is 
arranged for ROTARY TABLES, CLEANING DRUMS, TRANSPORTABLE 
TABLES, CLEANING ROOMS, etc. 


THE LONDON EMERY WORKS Co., 


Park, Tottenham, LONDON, N. 
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‘SIMPLEX ‘aun SPECIALITIES 


HANG ano POWER MOULDING MACHINES. 
MULTIPLE MOULDING MACHINES. 


Crucible Furnaces, Crushing Mills, Pig Breakers. 
SAND MIXERS & SIFTERS, &c., &c. 


The SIMPLEX COKE OVEN & ENGINEERING C0. 


LTD. 
Head Office: TEMPLE BAR HOUSE, LONDON, E.C. 


Glasgow Office: 144, ST. VINCENT STREET. 
Telegrams: “ Aloof, London.” Teleph 








one: 5097, Holborn. 








SMALL GORE MACHINE? BRASS FOUNDRIES. 


yo 


Combined gid and sie _ a 150 to 200 feet per hoon 


DELIVERY FROM OUR STOCK. 








HORAGE p ‘MARSHALL & Go. LEEDS. 
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LISTS ! HAVE YOU A GOOD LIST OF FOUNDRIES, IRON, 
* STEEL, ENGINEERING WORKS AND COLLIERIES? 
This publication is com- 
piled by Specialists, 
and the field it occupies 
is peculiarly its own. 


ITS GLAIM IS ACCURACY. 














RYLAND’S DIRECTORY ocarier'os 2 century in the trades ta wie eh 


it appeals. 





Its stafl is largely composed of Engineers who have either served tl.eir 
time in the shops, or are technically educated. This expert sifting means « 
great monetary saving to those requiring a directory. 

If you are desirous of pushing your business in the Colliery, Iron, Steel, 
Tinplate and Engineering Trades, either as Producer, Manufacturer, Merchant, 
Agent, Traveller, etc., it wouid prove most valuable to you. 





«ire Q 

NINTH EDITION 5 SUBSCRIPTION ORDER FORM, ig 

, ©! Enclosed please find............ value 25/- for re 

1 906 | the 1906 issue of Ryland’s Directory. ie 

. Ba BRR AR A ES ATE a 

Price (Prepaid) 25/ - Nett. E4 RS renee ce ee ea ° 
CLOTH BOUND. Pp ___serssnseecccronnsnne eecscceeeennaneseesececc cernssnes 3 


Publishing EAGLAND & Co., Ltd., 165, STRAND, London, W.C. 


Offices : 
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SITUATIONS VACANT. 





OUNDRY FOREMAN Wanted, about 
150 hands employed, situate in country. — 
Address, stating age, experience, and salary 
required, to Box 563, Offices of THE FOUNDRY 
TRADE JOURNAL, 165, Strand, London, W.C. 








FOR SALE AND WANTED. 





OUNDRY HOIST.—One-ton, belt driven ; 
F machinery housed in capital working 
order ; can be seen by appointment ; lift about 
12 ft. Price £50.—Apply SALMON LANE 
WuakF, Stepney, London, E. 


OR SALE, PATENT RRESSURE 
F BLOWERS FOR CUPOLAS :— 
No. la size ‘* Allday’s’ 6 in outlet, as new. 
Sa ., “Thwaltes 4in. ,, 
‘ 8 in. 


” "9 


is 3 . “Besere th) mm... 

One Came, 21 ft. 6 in. by 4 ft. diamater, with 
air belt. 

One Boiler Flue for Cupola, 28 ft. by 41 in. 


diameter. 
Une Chimney, 26 ft. 36 in to 24 dianecter, 
} in. plates. 
Address: J. Licht, Hope “Sottage, Dun- 
stall Road, Wolverh unpton. 


OR SALE.—Modern Overhead Hand- 
FE Power Travelling Crane, about 21 ft. 9 in. 
span, to lift 8 tons; one Hydraulic Metal 
Hoi-t, with Acecun ulator and Pumps; one 
Second-hand 50 ewt. Geared Crane Ladle; 
one Second-hand 40ewt. Geared Crane Ladle ; 
one Second-hand 40 ewt. Ungeared Crane 
Ladle.—Address Box 598, (ffices of the 
FOUNDRY TRADE JOURNAL, 165, Strand, 
London, W.C. 


RASS FOUNDRY.—Very good Business ; 
splendid for amalgamation with another 
business. Price £1,100.—Address Box 575, 
Offices of THR FOUNDRY TRADE JOURNAL, 
165, Strand, London, W.C. 





STIGNIC PAINT. 


NEWEST AND BEST WASH FOR 
STEEL FOUNDERS 


PLASTIC CUPOLA GANISTER. 


Finest MATERIAL FoR Lintna CuPOLAS 
AND FURNACES AND SETTING FIRE-OLAY 
BRICks. 


S= STEEL MOULDERS' COMPO. 


STEPHENS & CO., Kidwelly. 


FOUNDRY EQUIPMENT, 


PATENT CORE MAKING MACHINES 


No linseed oil or flour required. 


NEW PORTABLE MOULD DRIERS 


Moulds dried on the spot in an hour 
to one hour and a half. 


J.W.éC.J. PHILLIPS, 


23, COLLECE HILL, London, E.C., 
And 7, PARK SQUARE, LEEDS. 


























FIRE BRICKS & GLAY 


CUPOLA BRICKS. 
BEST QUALITY, 


Lessees of Delph and Tintern 
Abbey Black and White Clay. 


KING BROTHERS, 
STOURBRIDGE. 








CUPOLA LININGS of 
‘Black Delph” Firebricks 


combine great refractoriness with high 
resistance to abrasion. 








E. J. & J. PEARSON, Ltd., StourBRIDGE. 
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In USE throughout the FOUNDRIES of the 
WORLD. 


METALLIC CEMENTS 


For ALL Purposes. 


THOROUGHLY EFFICIENT AND RELIABLE. 








PATENT EAGLE IRON CEMENT. 

FUSIBLE CEMENT FOR CASTINGS. 

FUSIBLE CEMENT FOR POLISHED SURFACES. 
METAL CEMENT FOR FOUNDATION BOLTS. 
IMPROVED DIAMOND CEMENT. 

STEEL CEMENT ) 

BRASS CEMENT | Sehr rad fr ete Se Bm 
BRONZE CEMENT j 


The whole of the above Cements are specially rrepared to fulfil the 
requirements of Iron and Steel Founders, Brass, Bronze, etc., Casters, and 
have attained their present large sale solely in virtue of their superiority. 





They will save yor BOTH Time and Money, therefore AT 
ONCE Write, Telephone or Telegraph fcr prices and particulars to 


J. W. BAINBRIDGE, 


143, 145, 147, Rosebery Avenue, LONDON E.C. 


Telegrams and Cables: 


Telephone: 
**RUSSESCO, LONDON.” 


11230 Central. 
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Telephone No. 47 MAN Telegra hic Address: 
Heaton Moor. UFACTURERS OF Herole, Reddish.’ 


Crystal Canadian Corundum, 
CARBO CORUNDUM 


AND 


EMERY WHEELS, 
For Foundry Use 


ALSO 
ALL CLASSES OF 


GRINDING . . 
MACHINES. . ; 


= | 
Ps] Send for Catalogue and Prices. 


B. R. ROWLAND & CO., LTD., 
REDDISH, Near STOCKPORT. 























A REVOLUTION IN 


Pipe Foundry Practice 


For 





Pipe Cores, 
18 ft. long and 
2 in. to 20 in. 


diameter. 





W. Jones’s Patent 


CORE FORMING MACHINE 


JONES & ATTWOOD, 
STOURBRIDGE, ENGLAND. 


A 
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PNEUMATIC PLANT 


OF ALL KINDS AND FOR ALL PURPOSES. 


Air Compressors, Vacuum Pumps, Receivers, Chipping, 
Rivetting & Caulking Hammers, Drilling Machines, Grinders, 
Forges, Hoists, Spraying Machines, Painting Machines, Sand 
Blasting Machines, Sand Shifters, 

Hose, Fittings, etc., 
OF BEST BRITISH MANUFACTURE. 


Air Lift Water Pumps, 





LACY* HULBERT & co ~~ 


Pneumatic Engineers, 
91, VICTORIA STREET, LONDON, 5&.W., and 


BOREAS WORKS, BEDDINGTON, Surrey. 








Special. . 


ppt 
af 


Quality. . 


FIREBRIGKS 


- for. 


CUPOLA 
LININGS. 





GEORGE K. HARRISON, L‘* 


Fireclay Brick Works, 


STOURBRIDGE. 














Can also be made in Aluminium, 


ae N Shs 
NT UNBREAK 
P TE EEL LADLE see 


a ee 
Y 


} ci 
HA 


ite 

ir ster or pie red 
without weld or rivet. The ey are 
extremely light, being at the 
same time the Pr mvs est ant 
mo = a in’ the market. 


wit i spent 0 
qumeunted. The; y are alac 


B gical processes. List of sections 
and price: 2 0n applic ation t 


_ CHAS. McNBIL. 
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Telegrams— ON ADMIRALTY LIST. 


National Telephone— 
“Tuyere, Manchester. 


No. 70, Openshaw. 


T. DAVIES & SON, 


Railway Ironworks, 


WEST GORTON;,s MANCHESTER. 
ESTABLISHED 1876. 











VOR. PIB 





The above illustration represents a Complete Melting Plant, consisting of Rapid Cupola tc 


melt 5 tons per hour, Charging Platform wiih a storage capacity of 150 tons, Electrically 
driven Blower and Hoist. 








a 


Speciality:— FOUNDRY CUPOLAS OF ALL TYPES, 
UPWARDS OF 500 MADE AND SOLD, 


CHARGING PLATFORMS. 
COMPLETE MELTING PLANTS SUPPLIED. 








A2 
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FIRST CLASS PATTERN PLATES 


are now being made by moulders in foundries, with 


WHITE’S PATTERN PLATE APPARATUS 


without the aid of any expensive machine tools. 
No method of making repetition work in foundries is complete without 
a simple ready system of making pattern plates as required for either hand or machine 
moulding. 
White’s system completely meets these requirements. Write for illustrated 


pamphlet, to 
EDW. WHITE, Windsor Works, Redditch. 
ON ADMIRALTY LIST. London Office: W. Littleton, 9, Fenchurch Street, E.C. 








GROUND GANNISTER, STEEL MOULDERS’ COMPOSITIONS, 
SILICA CEMENT. 


Gannister Bricks, Fire Bricks, Stoppers and Nozzles. 


makers or PEHRSON’S PATENT STEEL MOULDERS’ CREENSAND.” 


Crucible Clay for All Purposes. 


J. & J. DYSON, *strerctiree rob.” SHEFFIELD. 


Telegrams—‘ Dyson's, Stannington.” Telephone—No. 702 Sheffield. 














CHAS. HALL, COLD BLAST PIG-IRON. 


Foundry Requisite 








Maker, — 
DANTZIC ST., MANCHESTER. BRAND 
STEEL WIRE GRAZEBROOK 
BRUSHES. 


M. & W. GRAZEBROOK, 


Chaplets and Studs a Speciality. DUDLEY 

















= STOURBRIDGE FIRE BRICKS - 


OF BEST QUALITY FOR LINING CUPOLAS 


— IN STOCK, ALSO MADE TO ANY DESIGN. — 


Linings Stocked to Customers’ Plans to ensure IMMEDIATE DELIVERY. 
All kinds of Fireclay Goods of highest quality. 


HARRIS & PEARSON, STOURBRIDGE. 


Telegrams: “ Fireclay Stourbridge.” 











Telephone: No.7 Brierley Hill. 
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THE ‘‘LEEDS” COMBINED 
HAND-PRESS & TURNOVER 


MOULDING MACHINE. 





Drawing the Pattern. Half-mould ready for removal from Machine Table. 


PRESSES THE MOULD—DRAWS THE PATTERN. 
MECHANICAL RAPPER. 


OTHER SPECIALITIES ;— 


Cupolas, Core Machines (Rotary and Piston), Core Stoves and Portable 
Ovens; Pneumatic Chippers, Riddles and Suction Mould Cleaners; Sand 
Blast, Mould Driers, Brass Furnaces and Foundry Sundries. 


TEL. 1909. ON ADMIRALTY, WAR OFFICE AND 
“SPECIALTY,” LEEDS. INDIAN RAILWAY LISTS. 


HORACE P. MARSHALL & CO., 


LEEDS. 
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FOUNDRY REQUISITES. 


BRUSHES, CHAPLETS & STUDS, LADLES, 
BELLOWS, CEMENT, RIDDLES & SIEVES, 
BUCKETS, CORE GUM, SPADES, SPRIGS, 


CORE ROPE, 
BARROWS, CORE TAPER, TERRA FLAKE, 


BLACKING, CRUCIBLES, FERRO-ALUMINIUM, 
COAL DUST. CUPOLAS, ETC. 


MOOR & SONS, 1, Fennel St., MANCHESTER, (Dept. F.) 


Established 1857. Telegrams‘ Acklam.” Telephone, No. 3566. 

















CUPOLA LININGS. Pattern 


HIGH-CLASS QUALITY 
and — 


FIRE BRICKS 
Made from specially selected clays. Gore Boxes 


BEST CRUCIBLE CLAYS. 




















Blast Furnace, Hot Air Stove, Boiler 
Seating, ang Se Bee other Best F fe E D o~ | RST, 
JOHN HALL & CO., Phoenix Pattern Works, 
Or STUURBRIDGE, Ltp,, 
STOURRRIDER. HUDDERSFIELD. 
Charles D. 
PHILLIPS’ 


. Registered and Improved 
; No 356,812 


7h © FOUNDRY 
Sea aly CORE OVEN 


built ia wall 


ELASTENE 
CORING ROPES 


Are superior to Hay or Straw Bands 
and are now extensively used in. . 


ALL LEADING FOUNDRIES, 


Sole Makers— ——— 


CITY of LONDON WOOD-WOOL Co., 


Contractors to H.M. Government, 


Plover Street, London, N.E. 


Head Office— 
Emiyn Works, 
Newport, Mon., 


(and Gloucester) 





VAAL ATS al 


Estasiisnep 39 Years 




















ON ADMIRALTY, WAR OFFICE, AND INDIA OFFICE LISTS, 


SPECIAL 
BLACKINGS HARETON 
FOR SLACKING 
HEAVY ron 


ENCINEERING (Iron Moulders).” STOVE WORK 


MMM STRAW ROPES and other Foundry Requisites, Ml 
THOMAS WILKINSON & CO., LTD., MIDDLESBROUGH, 
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FOUNDRY 
PLANT. 





Cupolas, 
with or without receivers 
or drop bottoms. 


Roots’ Blowers, 


belt, steam-engine, or 
electro-motor driven. 
Charging Platforms, 


Hoists, and Ladles. 


ECONSMICAL RESULTS 
GUARANTEED. 











We are also Manufacturers of Steam Hammers, Smiths’ Hearths, 
Centrifugal Pumps and Fans, High-Speed Engines, and the 
**Bradford’’ Patent Boiler Feed Pump. 


CONTRACTORS TO HIS MAJESTY’S GOVERNMENT. 


THWAITES BROS., Lt. 


Vulcan Ironworks, BRADFORD. 


ee 


Telegrams — 
“THWAITES, BRADFORD.” 





Telephone :— 
No. 325 BrRapForpD. 





London Office— 
96 & 98, Leadenhall 
Street, E.C. 
CATALOGUES ON 
APPLICATION, 


Stand No. 161 2& 176, Engineering and Machinery Exhibition 


Olympia, September 19th ito October 10th. 
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ADMIRALTY LIST. 


MOST 
SCIENTIFIC. 


MOST 
ECONOMICAL. 


BEST 
IN THE 
MARKET. 


Highest 
melting 
efficiency. 





Telegrams : 
** LADLES, 
MANCHESTER.” 


tur 


WAR OFFICE LIST. 


NONE SO 
GOOD AS 
EVANS’ 


RAPID. 


Ask for 
Estimates 
and Copy 


Testimonials. 


Telephore: 


ont pt 2297 Nat., 


t—---fjjL--) Manchester. 
dik ’ 
i i 


JAMES EVANS & CO. 


Britannia Works, 





Manchester. 





